st's impression of Spearmint 
the 1906 Derby. This pedigree 
vas owned by Mayor 
and ridden by Mahét.. 


aed" 

1906... A Pedigree Cs 
In the year that Spearmint won the Derby, who helped manufacture the first electric 
Mr. George Ellison, already world-renowned switchgear to bear the name of Ellison. 
as a designer of electrical equipment, opened And so commenced a long line of pedigree 
a workshop in Warstone Lane, Birmingham products. In this Jubilee year, the same high 
. .. then, as now, a Jewellery Centre. From standards and craftsman-care lie behind the 
this and other Birmingham trades with their high design, development and production of all 
precision standards came the skilled craftsmen Ellison Electric Switchgear. 
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M illions of readers of newspapers and home-interest 


magazines will soon be thinking again about winter heating 
And a heavy advertising campaign will soon be 

selling our new Minorberry fire to these 

Magicoal-minded people. People who pass 


your window regularly—whose eye 


can be caught by a 
display of this arresting |} = 


TAX PAID 


glowing-coal effect, separately-controlled 
2kW. heating. Special Safety 
Guard. Beige or Oyster finish. 


Berry's Electric Magicoal Ltd., 
Touchbutton House, Newman Street, London W.1, 
MUSeum 6800 


new model : Minor only in size and price. Full 


DIRECT READING 
FAULT LOCALISER 


This improved instrument gives the 
position of a fault as a PERCENTAGE 
of the LENGTH OF CABLE UNDER TEST 
to an accuracy of 0-1%. It employs the 
principle of the Murray Loop Test, the 
slide wire being replaced by two 
graduated dials. Large numbers of this 
model are regularly used in important 
British undertakings. 


Details of this and other instruments for high 
tension cables and for fault location by measuring 
capacity and inductance, are in our SHEET 
No. 297-X-—on request. 


CAMBRIDGE 


GROSVENOR PLACE, LONDON. SW 
WORKS: LONOON & CAMBRIOGE == 
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Recruiting Technicians 


Atruoucu general agreement exists about the high standards of education and 
training that ought to be required of electrical engineers, there is perhaps less apprecia- 
tion of the purpose which the knowledge so gained should serve. The salient point is 
that under present conditions industry needs urgently many more engineers (sometimes 
referred to as “‘ technicians ”) whose theoretical attainments need not reach the levels, 
e.g. in physics and mathematics, rightly required to secure graduateship, leading to 
corporate membership, of the Institution of Electrical Engineers. 

It is most desirable, however, that their quite substantial qualifications should be 
appropriately recognisable as such. While there would be nothing against such men 
continuing their studies to obtain “ professional ” status, the question does arise whether 
in many cases they would not be employing their time more profitably by taking advan- 
tage of training facilities directly aimed at equipping them technically for work more in 
accordance with their own bent. The difference between the two types of engineer 
to be catered for is one of emphasis—on “ the why ” in the one case and “ the how ” 
in the other. There should be no idea that one is inferior to the other; only that the 
examination requirements are different. 

Present arrangements are likely to cause a sense of frustration in those who fail to 
pass the I.E.E. examination which, as Mr. C. T. Melling has pointed out in a presidential 
address to the Association of Supervising Electrical Engineers (a body that includes a 
large proportion of “‘ technicians ” in its membership as well as those of professional 
standing), was devised for quite a different purpose. In its utilitarian aspects knowledge 
is but a tool requiring human character and intelligence to make it work. It follows that 
one who makes the most efficient use of a possibly limited stock of technical knowledge 
may be of greatest value in his particular sphere. Nevertheless those with a wider and 
more advanced technological background are more likely to develop an aptitude for 
dealing with new problems presented by the rapid progress that characterises the 
electrical industry. 

That consideration, assuming the possession of the requisite human qualities in 
addition to academic qualifications, should often make it worth the while of employers, 
taking a long-term view, to encourage the attainment of higher qualifications by their 
staff than their present work would appear to warrant. This point was raised in a letter 
published in our last issue. The difficulties presented are discussed by another corre- 
spondent this week. Not the least of these is that electrical engineers are found in all 

_kinds of non-electrical industries, the managements of which do not always appreciate 
the value of properly authenticated qualifications appropriate to particular duties. It is 
to be hoped that the joint committee of the I.E.E. and A.S.E.E. will soon find itself able 


to put forward definitive proposals. 
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* PUBLIC ACCOUNTABILITY ” 


Because borrowing by nationalised industries is 
guaranteed by the Treasury, and for two years they are 
to be directly financed by it, much endeavour has been 
devoted to finding effective means of making them 
answer to the public for the way in which they run their 
businesses. (Parenthetically it is frequently assumed 
that they run them badly.) The problem is to define 
the boundary between general policy and day-to-day 
operation, two areas which have no clear-cut edges. 
No business could succeed if hundreds of, largely, self- 
appointed critics, even though they were Members of 
Parliament, were enabled to inflict their particular ideas 
upon the management. 

One aspect of this subject recently canvassed in a 
number of papers is that the boards’ proceedings should 
be open to the public, or to the Press. But commercial 
undertakings, whether “ public ” or “ private,” cannot 
be conducted on debating-society lines. Consumers’ 
councils in close contact with the boards have been 
tried but there is disagreement about their success or 
otherwise. The proposal which seems to be in greatest 
favour now is that a Parliamentary standing committee 
should keep the boards under continuous observation 
and report to the House of Commons, or to the respon- 
sible Minister, recommending any changes which may 
be thought necessary or desirable. That seems to be 
about as far as public accountability can go. 


DISCOURAGING BUYERS 


If success in export trade is hoped for it is necessary, 
even more than in home trade, to avoid negligence. 
Failure of one British firm to give an overseas customer 
full attention too often means the damning of all British 
exporters. We do not believe that the majority of 
British concerns are lax in their dealings with foreign 
buyers but twice recently we have been asked by readers 
abroad to tackle home firms who have received orders 
(and remittances) but have delayed the dispatch of the 
goods. In one case samples had been asked for and 
paid for but had not been received, in spite of reminders 
by letter and cable. As an important order hung upon 
the acceptance of the samples the laxity shown by the 
supplier is inexplicable. The only possible reason for 
it was that the supplier had a sufficient home market 
and did not want to sell abroad; there have been such 
instances but such a policy is against the national 
interest and should not be persisted in. 


RUN-DOWN SYSTEMS 


Since the war the main emphasis in the electricity 
supply industry has been upon the provision of 
generating capacity to meet the rising demand for 
power. Distribution systems have been called upon 
to bear ever-increasing loads and the frequent reports 
of under-voltage and actual breakdowns testify to the 
fact that these systems have not been reinforced or 
renewed at a rate sufficient to keep them in line with 
the generating side. Restrictions imposed on capital 
expenditure by the Electricity Boards are likely to 
worsen the position, for the Boards are torn between 
the natural desire to meet new demands and the need 
to keep their networks in a satisfactory condition. 
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One aspect of this question is commented upon by 
Mr. H. Norton, general secretary of the Electrical 
Power Engineers’ Association, in the August issue of 
the Electrical Power Engineer. He mentions the 
number of serious accidents in which a contributory 
factor seems to have been that the short-circuit current 


was in excess of the rupturing capacity of switchgear. 


The Association’s Legal and Parliamentary Sub- 
Committee has made the point that “with capital 
expenditure strictly limited, there was a tendency to 
devote it to revenue-earning extensions and connecting 
rural consumers rather than to renewal of existing 
gear.” The Association is inquiring into the matter 
from the point of view of the safety of its members. 


NUCLEAR RADIATION RISKS 


On the whole we should say that the recently 
published report by the Medical Research Council 
“The Hazards to Man of Nuclear and Allied 
Radiations,” reviewed by Dr. A. S. McLean in this 
issue, is of more general than specific interest and 
value. True the report gives guidance about the 
criteria of safety to be aimed at in the operation of 
atomic energy establishments, but it also not only 
accepts the recommendation of the International Com- 
mission on Radiological Protection with regard to the 
maximum radiation an individual should receive in 
respect of time but it also gives safety figures with 
reference to particular risks. 

The specific value, however, is probably a psycho- 
logical one relating to the nuclear energy electricity 
programme. It is stated in the report that in view of 
the expected development of atomic energy as a source 
of power, evidence of the awareness of the risk, and 
of the care with which it is being met, gives justifiable 
grounds for reassurance. As Dr. McLean says in his 
review “It is not immediately obvious from the con- 
clusions of the report that the operation of existing and 
future plant will call for any extensive modification of 
management policy.” Electrically speaking, this will 
do much to clear the air. 


FACTORS OF SAFETY 


Margins specified between calculated stresses on a 
structure and those actually adopted have often been 
found by experience to be wider than necessary te 
secure reliability in service. Improved methods of 
measurement and tests to destruction, as well as 
developments in practice and progress in associated 
engineering fields, have over the years lessened the 
number of unforeseeable causes of failure that are 
provided for in factors of safety. An illustration of 
this tendency was given at C.I.G.R.E. early in June. 
when reports of tests in several countries confirmed 
that appreciable reduction factors could safely be 
applied to previously accepted values of wind pressures 
on high-voltage overhead lines with spans exceeding 
about 350ft in length and also on their supports, thus 
enabling appreciable economies to be made in construc- 
tion. The relaxations proposed are based on the fact 
that wind does not act simultaneously at the same 
intensity on all parts of the longer spans now common 
on transmission lines. 
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ADVANCED STEAM CONDITIONS IN 240 MW PLANT 


Con STRUCTION of the 240 MW base load generating 


station near Stoke-on-Trent, which is known as Meaford 
“ B,” is now well advanced and the first of the ultimate 
four 60 MW sets has been commissioned. The second 
set is planned for commissioning during this summer and 
the station should be completed by 1957. The station is 
of more than usual interest since the steam conditions 
employed are 1,500 lb/sq in and 1,050 deg F at the turbine 
stop valve; this is only the third plant in the United 
Kingdom to operate at a temperature above 1,000 deg F. 

The station is situated about eight miles to the south 
of the Potteries near the village of Barlaston and the site 
is bounded on two sides by the River Trent and the main 
London-Manchester railway line. Meaford “ A ” generat- 
ing station is to the immediate north of the site. The 
main building, which is a steel-framed brick-clad structure 
with one 4ooft brick chimney, is 290ft long by 297ft wide; 
the ancillary buildings and coal handling plant are laid out 
as shown on the accompanying site plan. As the station 
operates on the unit principle with one 515,000 lb/hr boiler 
serving each 60 MW turbo-alternator, there is no dividing 
wall between the boiler house and turbine room. 

For fuel the station uses coal from the North Stafford- 
shire coalfields, which is delivered exclusively by rail to 
twin Babcock & Wilcox side tipplers. These discharge 
into an underground hopper of 100 tons capacity from 
which the coal can be fed either by a single 200 tons/hr 
belt conveyor and a radial boom conveyor to the 90,000 
tons capacity storage area or via twin 200 tons/hr belt 
conveyors to the four 1,100 tons capacity boiler bunkers. 
Coal is transferred from the feeder belts to the bunkers 
by twin reversing shuttle conveyors. Stocking out and 
reclaiming coal from the storage area is by means of bull- 
dozers, the reclaimed coal being “ dozed ” into an under- 
ground hopper from which it is fed by one 400 tons/hr 
belt conveyor to the twin 200 tons/hr conveyors which 
‘eed the boiler bunkers. 


From each boiler bunker coal passes down to four 
Babcock & Wilcox type E56 pulverising mills each of which 
is driven by a 110 h.p. L.D.C. squirrel cage motor. These 
mills are of the pressure type and receive air from 
individual Davidson primary air fans driven by L.D.C. 
125 h.p. squirrel cage motors. Each mill serves two 
vertical multi-tip inter-tube burners mounted on the roof 
of the combustion chamber. Secondary air is fed in round 
the burners and this is controlled by means of Lockheed 
hydraulically operated dampers. 

In addition to the p.f. burners each boiler is fitted with 
four retractable type oil lighting-up burners with pressure 
atomisers and automatic ignition. The fuel supply for 
these burners will be obtained from two 20 ton vertical oil 
storage tanks each provided with three 4 kW immersion 
heaters. Two oil transfer pumps, two oil pressure pumps, 
and a 60 kW oil heater have also been supplied for the 
station. 

After combustion the ash falls into refractory lined steel 
plate hoppers at the base of the dry bottom furnace from 
which it is extracted by a Babcock & Wilcox “ Hydrojet ” 
sluicing system. Water for ash sluicing is supplied by 
two 100 per cent duty sluicing pumps and the resultant 
ash/water mixture passes via an ash crusher to the ash 
sump. The ash mixture is picked up from this sump by 
a 1,300 g.p.m. ash pump and is delivered to a second 
similar pump, the discharge from which is piped to one 
or other of two settling ponds to the north of the station. 
This use of two standard single stage pumps in series 
enables a relatively high head to be obtained while retain- 
ing the low speed advisable when pumping abrasive solids. 
Conversely, the difficulties of designing a satisfactory two- 
stage pump for abrasives are also avoided. The ash pumps 
are in duplicate for 100 per cent standby. 

As one settling pond is being filled, the other after 
draining will be emptied using mechanical face shovels 
with dumpers to transport the ash, raising the level of 
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Coal is transferred from the feeder belts to the bunkers by twin 
reversing shuttle conveyors 


adjacent agricultural land which will be returned to 
agriculture at the higher level after resurfacing with soil. 
Dust is extracted from the boiler exit flue gases ‘by 
Sturtevant electrostatic precipitators, there being two self- 
contained units per boiler, and from the hoppers below the 
precipitators the dust is taken by Babcock & Wilcox 
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“ Hydrovactors ” and a sluicing system to the main ach 
pumping plant. 

The completed station will accommodate four Babcock 
& Wilcox Radiant type single drum boilers, each havirg 
a maximum continuous rating of 515,000 lb of steam/hr, 
the pressure and temperature of the steam at the super- 
heater outlet being 1,600 lb/sq in and 1,065 deg F. The 
combustion chamber is completely water cooled by close- 
pitched bare tubes on all four walls and the rear wall 
tubes are bent inwards in a staggered formation at the 
bottom to form a screen at the inlet to the superheater. 
The wall tubes continue down to the ash hopper where a 
water seal is effected between the hopper and the boiler 
itself. The boiler unit is suspended from a fabricated box 
girder construction so that all expansion takes place verti- 
cally downwards. Each boiler measures 80ft from the 
roof of the combustion chamber to the ash hopper and 
expands 47in from cold to working temperature. 

The superheater is divided into a contra-flow primary 
section and a parallel-flow secondary section with 
a Babcock & Wilcox spray type attemperator interposed 
for control of final steam temperature. The primary 
superheater is made up of four sections, while the secondary 
superheater consists of two banks of tubes. 

Coarse control of final steam temperature can be 
achieved by by-passing the first three sections (from the 
steam inlet) of the primary superheater on the gas side. 
Spray water for the attemperator comes from the feed 
pump and control is by means of a Bailey three-element 
air operated system. A fine degree of steam temperature 
regulation is achieved by measuring air flow, de-super- 
heating water flow, and final steam temperature. The air 
flow, representing boiler load, applies the primary element 


Site plan of Meaford ‘* B’’ generating station 
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of control immediately a change in load or combustion 
conditions takes place, thereby anticipating the imminent 
change in steam temperature. The measurement of water 
flow to the spray nozzle provides a stabilising effect in 
which the time lag in the superheater mass can be taken 
into account when calibrating the system. The thermal 
element, which is placed at the secondary superheater 
outlet, provides an over-riding control from steam 
temperature. 

The ten safety valves are of Hopkinson’s torsion bar 
pattern, four 2in valves being provided on the superheater 
outlet header, the first of which is electrically assisted and 
set to blow off at 1,650 lb/sq in. The remaining valves 
on this header blow at 1,685, 1,690 and 1,695 lb/sq in 
respectively. Of the remaining safety valves which are 
mounted on the drum the first is set to blow at 1,835 
lb/sq in, the second at 1,840 lb/sq in, the third and fourth 
at 1,845 lb/sq in, and the last two at 1,850 lb/sq in. 

Air for combustion is supplied by two Davidson single 
inlet full width backward blade forced draught fans driven 
by 3-3 kV 228 h.p. 730 r.p.m. L.D.C. squirrel cage motors. 
The fan suction is taken from the boiler top and the air 
from the two fans passes through two Howden-Ljungstrom 
type CXZ vertical-shaft regenerative air heaters to raise 
the temperature to 460 deg F at maximum continuous 
rating. After the air heaters air is tapped off to supply 
the primary air fans, the remaining air entering the com- 
bustion chamber through multiple ports around the burners. 
Two Davidson double-inlet special radial tipped blade 
induced draught fans driven by 3-3 kV 608/345 h.p. 
730/585 r.p.m. two-speed water-cooled squirrel cage 
L.D.C. motors are provided for each boiler to draw the 
products of combustion through the system. The com- 
bustion gases are drawn vertically downwards through the 
furnace and then turn through 180 deg to travel upwards 
through the superheater banks passing through a duct 
under the drum to the Babcock & Wilcox multi-loop 
steaming type economiser. From this point the gases pass 
down through the air heaters to the precipitators and are 
then delivered by the i.d. fans to the main flue connecting 
to the chimney. 

The four boiler units are each equipped with two 
Sturtevant tubular type electrostatic precipitators and the 
h.v. sets are paired and interconnected on the output side 
to operate either or both precipitators during periods of 
maintenance or overhaul. Each h.v. set comprises l.v. 
control panel, voltage regulator, oil-immersed step-up 
transformer, and mechanical rectifier. 

Boiler control is carried out by means of an Electroflo 
pneumatic/hydraulic system. Variations in main steam 


Each boiler is served by four coal pulverising mills 
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General arrangement of a Babcock & Wilcox 515,000 Ib/hr boiler 


pressure are sensed and transmitted to the f.d. and p.a. 
fans. Variations in f.d. alter combustion chamber 
pressure and this, in turn, controls the i.d. fans to maintain 
the required suction. Fuel is fed to the p.f. mills by two- 
speed table feeders, which are controlled by the p.a. fan 
and mill differentials. Thus, falling steam pressure calling 
for a higher combustion rate provides (1) more f.d. for 
combustion, (2) an increased amount of primary air 
through the mills, and (3) an increased amount of i.d. to 
take away the products of combustion. The increased 
p.a. clears the mill of coal more rapidly, thus altering the 
differentials and this change provides the extra fuel 
required to meet the new steam demand. Provision is 
made within the boiler control system for remote manual 
operation of all control dampers. Isolating dampers and 
superheater gas by-pass dampers are provided with Lock- 
heed hydraulic controls. 

The boiler is fitted with 42 soot blowers of three 
different types. The Babcock electrically operated 
retractable single-nozzle type is used for the furnace walls, 
while the secondary superheater and a portion of the 
primary superheater are fitted with “ rack” type blowers. 
The remainder of the primary superheater and the 
economiser sections are fitted with Babcock unidirectional 
mass element type soot blowers. There is provision for 
additional soot blowers in all parts of the boiler if this 
should be considered desirable at a later date. All soot 
blowers are electrically operated with Babcock-B.T.H. 
sequence control which provides for automatic operation 
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B.T.H. 3,000 r.p.m. two-cylinder turbine and alternator 


of each blower in its correct sequence either through the 
full blowing cycle or with the omission of any preselected 
units. Individual operation is also possible and the 
sequence can be interrupted at any point and re-set. If 
during the sequence operation any blowing head fails to 
complete its operating cycle in a predetermined time the 
blowing system is interrupted and an alarm is sounded. 
The steam leaves the boiler through two Hopkinson’s 
centre-pressure electrically operated stop valves and passes 
down twin ferritic chromium alloy steam mains to the 
turbine stop valve. Apart from the stop valve joints at 
each end of the mains there are no other mechanical joints, 
the pipe sections being butt welded. Rigorous control 
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Simplified drawing of B.T.H. 60 MW turbine showing the unusual 
arrangement of the two cylinders 
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has been exercised over all welds, each joint being ultra- 
sonically tested and radiographed. The use of ferritic 
steel for the steam mains has obviated the need for ferritic/ 
austenitic transition pieces. 

Each of the four British Thomson-Houston 3,000 r.p.m. 
turbines is a two-cylinder machine of novel design. Steam 
is admitted through two stop valves to steam chests 
arranged transversely across the top and bottom of thie 
h.p. cylinder, and cast integrally with the inner casings, 
the steam passing to the bottom chest through two transfer 
pipes. The ferritic alloy stop valves and transfer - pipes 
are connected to the austenitic alloy inner casings by a 
sliding ring type of expansion joint. Each steam chest is 
situated at the inboard end of the h.p. cylinder and ‘s 
fitted with four control valves through each of which steara 
is admitted to a segment of the first stage nozzle ring of 
the impulse/reaction h.p. turbine. The first eight stages 
of the sixteen-stage h.p. turbine are enclosed in an inner 
austenitic steel casing which, in turn, is surrounded by a 
radiation shield mounted on the inside of the outer casing. 
Steam from the first section of the h.p. gland is piped 
between the inner and outer casings to a second inner 
casing enclosing the ninth, tenth and eleventh stages; the 
remainder of the stages are enclosed by the outer casing 
only. The fourth stage bled steam tapping point is 
arranged to ensure a flow of cooling steam between the 
inner and outer cylinders. 

The h.p. turbine shaft weighs 13-5 tons, the wheels and 
glands being integrally machined from one solid forging. 
This shaft is provided with turbo-visory equipment which 
consists of an eccentricity ring at the inboard end of the 
shaft and a differential expansion ring at the outboard end. 
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Steam exhausts from the outboard end of the h.p. 
cylinder and passes to the double-flow 1.p. turbine, the 
cylinder of which is of fabricated construction. Each half 
o: the l.p. turbine rotor has five stages and is unusual in 
that it is made from a large forging, from which the turbine 
wheels have been integrally machined, the two forgings 
being bolted together at the centre of the length before 
fiual machining was undertaken. 

The two turbine rotors are connected by means of an 
internal gear tooth muff coupling and each rotor has its 
own thrust assembly. The h.p. assembly is mounted at the 
inboard end of the shaft so that the rotor and cylinder 
are free to expand towards the front of the machine (about 
in from cold to full load temperature). The |.p. thrust 
is adjacent to the h.p. cylinder and the l.p. rotor expands 
towards the alternator to which it is solidly connected by 
means of a flexible steel bellows. A quill shaft drives the 
governor and main gear type oil pump from the h.p. shaft. 

The turbine is normally lubricated by this pump, but 
there is also an a.c. motor driven high-pressure pump 
which is used during starting. The pumps provide high- 
pressure oil to the stop valve mechanism and control valve 
servo-motor, also l.p. oil to the bearings via a pressure 
reducing valve. For starting the machine on the barring 
gear a jacking oil pump is provided working at a discharge 
pressure of 1,500 lb/sq in. A low-pressure a.c. motor 
driven oil pump then provides oil to bearings with an 
emergency d.c. motor driven oil pump as standby. 

The turbine is provided with a vacuum unloading device 
and trip gear which starts to close the nozzles at 22in 
vacuum and disconnects the alternator and closes the stop 
valves at 5in of vacuum. An Askania unloading relay is 


View of B.T.H. 60 MW turbo-alternator from the h.p. cylinder end 


also provided which takes load off the machine if the boiler 
pressure falls. 

The |.p. steam for glands, ejectors and shunt de-aerator 
is provided by Hopkinson’s automatically controlled 
pressure reducing and de-superheating equipment. This 
takes a supply of steam from the superheater outlet header, 
reduces the pressure to 200 Ib/sq in and by means of a 
spray attemporator reduces the steam temperature to 
750 deg F. 

Steam exhausts from the l.p. turbine to twin Hick 
Hargreaves steel plate condensers with a total surface area 
of 55,000 sq ft. The normal quantity of cooling water 
supplied to each condenser is 35,000 gal/min and this will 
condense 330,000 lb/hr of steam, which gives a back- 
pressure of 1-3in Hg with an inlet cooling water tempera- 
ture of 65 deg F. The three-pass condensers are supplied 
with cooling water by four Allen West 40,000 gal/min 
c.w. pumps, each of which is driven by a 3-3 kV 950 b.h.p. 
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screen protected squirrel cage British Thomson-Houston 
motor. These pumps take their suction from a flume 
which is common to both “A” and “B™” stations. After 
passing through the condensers the water is cooled in three 
Davenport natural draught reinforced-concrete cooling 
towers each of which has a cooling capacity of 3-15 million 
gal/hr. The pond of each tower holds about 1 million gal 
of water, the tower height is 25oft and the diameter of the 
pond at floor level is 216ft. 

The circulating water make-up consists of sewage 
effluent and river water. The softening plant was supplied 
by the Permutit Co., Ltd., and is of the HI/Na blend type 
with a capacity of 3,250 gal/hr. From the soft water tank 
the water passes to a Hick Hargreaves double-effect 
evaporator which takes bled steam from No. 3 h.p. heater 
tapping. The vapour from the second effect is condensed 
in No. 1 l.p. heater; drainage from the evaporator itself is 
also cascaded to No. 1 1.p. heater. 

Condensate is drawn from the condensers by duplicate 
100 per cent duty extraction pumps, 720 gal/min capacity 
each, driven by an 80 h.p. a.c. motor. The water passes 
through the water jackets of the duplicate 100 per cent 
duty three-stage air ejectors and then through a drain 
cooler, No. 1 |.p. heater and the d.c. heater; a de-aerated 
water storage vessel and the hot well are interposed. 
Water is extracted from the d.c. heater by duplicate 
extraction pumps of 800 gal/min capacity and passes to 
the feed pump suction. Each set is provided with a 
Mather & Platt eight-stage “ Plurovane ” electrically driven 
feed pump driven by a 3-3 kV 2,000 h.p. water-cooled 
motor. One standby feed pump is provided for each pair 
of sets. The feed pumps deliver to the four Hick 
Hargreaves h.p. heaters, the final feed temperature being 
400 deg F. Each pair of heaters is fitted with an auto- 


matic by-pass valve to deal with flooding in the heater 


shells. An off-load shunt de-aerator is installed across the 
de-aerated water storage vessel so that an oxygen-free 
reserve of water can be provided before running up the 
machine. 

From the h.p. heaters the feed main bifurcates, one leg 
incorporating a Cope’s “ Flowmatic” regulator and the 
other leg a Bailey three-element feed water regulator. The 
latter regulator is air operated and is controlled by (1) steam 
flow from the boiler, (2) feed water flow to the boiler, 


There are four 40,000 gal/min c.w. pumps 
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Each turbine is served by a twin condenser with a total cooling 
surface of 55,000 sq ft 


Condensate is drawn from the condensers by duplicate 720 gal/min 
extraction pumps 


and (3) the water level in the drum. The feed water flow 
to the boiler and the steam output from the boiler are 
accurately measured and the meter readings are balanced 
against each other by means of a differential linkage. A 
Bailey air pilot valve operated by this differential linkage 
sends out a neutral air loading pressure of 15 lb/sq in as 
long as the rate of feed input equals the rate of steam out- 
put. When the feed rate drops below or rises above the 
steam rate, the air loading pressure varies above or below 
the 15 lb/sq in neutral. Under these conditions which 
tend to occur during boiler load changes, the air loading 
pressure, which is applied through the standardising relay 
and selector valve, re-positions the feed water control valve 
to restore a perfect balance between water input and steam 
output. As a final check, particularly after load changes, 
the drum water level operates a further air pilot valve 
which re-adjusts the feed to achieve the correct level. 

The boiler/turbine unit is controlled from an Electroflo 
unit gauge board situated between the boiler and the 
turbine. On the right hand wing of the panel are controls 
and instruments for operating the four mill groups and 
the associated oil lighting-up equipment. The centr¢ 
portion of the panel accommodates i.d. and f.d. fan controls, 
the draught gauges, the Lockheed hydraulic damper 
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controls, boiler steam and water flow meters, boiler stop 
valve controls, Bailey three-element steam temperature 
controls, feed check controls, and boiler pressure gauges. 
The left hand wing of the panel houses the turbine instru- 
ments, feed flow meters, eccentricity and differential 
expansion indicators, c.w. valve controls, and |.p. de-super- 
heated steam controls. The following recording instru- 
ments are mounted on the back of the panel and face the 
turbine: —Turbine shaft eccentricity, turbine differential 
expansion, shaft speed, steam temperature, steam ‘pressure, 
condensate flow, oxygen recorders and dionic water purity 
recorders. In front of the unit gauge panel is a small 
control desk accommodating annunciators covering all 
abnormal plant conditions. The British Thomson- 
Houston soot blower control cubicle is situated alongside 
the unit gauge board and this provides facilities for remote 
operation of individual blowers or automatic sequence 
operation of all blowers. 

The 60 MW, 11-8 kV, hydrogen-cooled alternators and 
direct-coupled air-cooled exciters are of British Thomson- 
Houston manufacture. Circulation of both hydrogen and 
air is by means of fans mounted integrally with the rotorand 
exciter shafts. Heat is transferred from the alternator to 
the circulating water in two stages. In the primary cooling 
stage one of two horizontal centrifugal motor driven pumps, 
running at 1,460 r.p.m. and capable of delivering 265 
gal/min against a head of 30ft, pumps distilled water 
through a closed loop formed by the gas coolers in the 
alternator frame and two surface type heat exchangers. 
In the secondary stage circulating water passes from the 
cooling water inlet culvert, through strainers and heat 
exchangers to the cooling water outlet culvert. The 
distilled water extracts heat from the hydrogen in the gas 
coolers and transfers it to the circulating water in the heat 
exchangers. 

To prevent leakage of hydrogen from the alternator, oil 
seals are provided at each end of the stator casing. The 
oil supply to these seals is provided by an a.c. motor driven 
seal oil pump taking a supply of vacuum treated oil from 
the seal oil unit. Seal oil which passes into the alternator 
and thus becomes contaminated with hydrogen flows to a 
hydrogen detraining tank and thence to the vacuum treat- 
ment tank. Make-up oil for the system is taken from the 
main turbine lubricating oil tank and passed through an 
air detraining tank before passing to the vacuum treatment 
tank. A standby d.c. motor driven seal oil pump cuts in 
if the seal oil pressure falls below a predetermined value 


and a further fall in seal oil pressure opens an automatic - 


valve admitting oil to the seals from the turbine high- 
pressure lubricating pump. The alternator is designed to 
run with hydrogen at o-5 lb/sq in, but provision is made 
for operation at higher pressures. 

Each alternator is solidly connected to both a 6 MVA 
11-8/3-45 kV unit transformer and a 72 MVA 11-8/141-6 
kV generator transformer. The latter transformers, which 
are housed in outdoor cells on the south side of the main 
station building, are connected to a 132 kV switching 
station in a compound on the opposite side of the office 
block. In addition to the generator unit transformers, 
house service supplies may be obtained from two 132/3-3 
kV 10 MVA station transformers. 

The 132 kV switches are G.E.C. type OD 10 A bulk 
oil controlled 2,500 MVA 600 A units. The 3-3 kV 
switchgear within the station is Reyrolle type $27A and 
air-insulated horizontal-draw-out metal-clad_air- 


break gear, while the 415 V air-break gear is the same. 


manufacturers’ type S22A equipment. 


In the control room, which is situated in the administra- 


tion block and connected to the main building by a bridge, 
the system-mimic diagram is laid out on the panels and 
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the manually operated switch and isolator semaphores are 
fitted with “ discrepancy ” lighting. When all switch and 
isolator semaphores correspond to the switch and isolator 
positions all lamps are extinguished. If a switch trips or 
an isolator is opened the appropriate lamp comes on, the 
light being cancelled when the semaphore is turned to 
correspond to the new stage. Annunciators are mounted 
at the top of each panel and these illuminate to indicate 
any change in the system. The four generators are con- 
trolled from a console which, in addition to the usual 
governor and exciter controls, houses a master trip button 
which operates to close the turbine stop valves and 4 sec 
later trips the 132 kV oil circuit-breaker in the outdoor 
switching station. There is a similar parallel connected 
master trip button mounted on the unit gauge board 
console. 

Also in the control room there is a panel which duplicates 
the 120 MW “A” station 132 kV substation controls. 
Change-over switches are arranged in the control circuits 
so that both the “A” and “B” 132 kV substations can 
be controlled from the “B” station control room. This 
makes both substations a single-grid switching point. All 
protective relays and metering are housed in a room 


No. | unit control board 


Each set is provided with a 2,000 h.p. electrically driven feed pump 
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General view of the main control room 


adjacent to the control room. Each generator is provided 
with British Thomson-Houston negative phase sequence 
protection, and G.E.C. bias differential generator trans- 
former, time-lag stator earth fault, balanced earth fault, 


instantaneous stator earth fault, main and unit transformer 
Buchholz and winding temperature indicator relays, unit 
transformer rough balance over current, mechanical 
tripping, electrical tripping, and over current. Metro- 
politan-Vickers automatic voltage regulators of the 
normally inactive type are provided for each generator. 

The design and construction of this station are being 
carried out under the direct supervision of the Chicf 
Engineer’s Department of the Central Electricity Authority 
London Headquarters in conjunction with Messrs. Merz 
& McLellan and Sir Alexander Gibb & Partners. 

The main contractors are: Civil engineering works, G. I’. 
Trentham & Co., Ltd.; boilers, coal and ash handling 
plant, Babcock & Wilcox, Ltd.; turbo-alternators and 
generator transformers, British Thomson-Houston Co., 
Ltd.; cables, W. T. Henley’s Telegraph Works Co., Ltd.. 
132 kV switchgear, General Electric Co., Ltd.; 3-3 kV and 
415 V switchgear, A. Reyrolle & Co., Ltd.; other station 
transformers, Brush Electrical Engineering Co., Ltd. 

Acknowledgment is due to Mr. R. L. Batley, O.B.E., 
Divisional Controller, Midlands Division, Central Elec- 
tricity Authority, for permission to publish this article, and 
to Mr. J. Barr, superintendent of the Meaford “ A” and 
“B” stations, for assistance in the preparation of the 
material. 


Engineering in Europe 


ABSTRACTS FROM FOREIGN TECHNICAL JOURNALS 


To reduce the number of single-line-to-earth faults in 
100 kV systems the authors suggest that the neutrals of 
some of the transformers working in parallel on to a 
distribution system should not be earthed. A criterion of 
the advisability of this expedient is the magnitude of the 
switching surges set up at the neutral point on the dis- 
connection of an idling transformer, an idling line, or on 
clearing a line-to-earth fault. 

Such surge tests were carried out on a fairly compre- 
hensive scale by the authors. The circuit-breakers used on 
the 100 kV and 22 kV sides were of the air-blast and 
expansion types. The oscillograms of the transient 
processes were obtained by an electromagnetic nine-loop 
oscillograph, a triple-beam cold-cathode and a double- 
beam hot-cathode oscillograph, controlled by specially 
designed synchronising circuits and provided with special 
photographic equipment. The experimental results were 
statistically evaluated and enabled important conclusions 
to be drawn on the surge-diverter equipment and insulation 
levels required for the operation of transformers with a 
neutral not connected to earth.—“ Protection of Isolated 
Neutrals of 100 kV Transformers against Switching 
Surges,” R. Gert, V. Kalousek, S. Svoboda and V. Vyskocil, 
Elektrotech. Obzor, Vol. 45, No. 7, pp. 340-348, 1956, 
in Czech. 


Synchronous Motors 


Power factor improvement in an economic way is still 
an important problem which has not been, and probably 
cannot be, solved by a single method. A relatively new 
development in this field is the synchronous motor with 
compound excitation, the most attractive feature of which 
is the replacement of the costly and troublesome exciter 
unit by selenium or germanium rectifiers. It should not 
be forgotten that the total rating of small (i.e. 1-100 kW) 


induction motors installed in a conventional power station 
may amount to 40 to §0 per cent of the power installed 
and the possibility of extending the scale of synchronous 
motor ratings to the lower side (up to 100 kW). is therefore 
particularly important from the viewpoint of p.f. improve- 
ment. The possibility of using rectified stator currents 
and voltages further reduces the lead of the induction motor 
over the synchronous motor and enables the specific virtues 
of the latter to be more fully utilised. 

The authors present the theory of calculating the 
operating characteristics of a salient-pole compound-field 
synchronous motor and consider the effect of the loss 
distribution in the motor on its maximum output and the 
maximum permissible reduction of the mains voltage 
compatible with the stability of the synchronous operation 
of the motor. The calculations are carried out on a 
numerical example and are found to be in good agreement 
with experimental results reported. The specific advan- 
tages of this type of motor are briefly recapitulated in the 
concluding section of the paper.—“ Synchronous Motors 
with Compound Excitation,” V. L. Inosov and V. E. 
Krutikova, Elektrichestvo, No. 6, pp. 25-29, 1956, in 
Russian. 


Non-Linear Oscillators 


Graphic and nomographic methods are those preferred 
by engineers faced with the solution of theoretical problems 
of a kind arising, for example, in the synchronisation, viz. 
determination of the pull-in characteristics of synchronous 
motors. ‘Mathematically, the problem amounts to an 


‘extension of the integrals—by a step-by-step method—of 


canonic system of first order differential equations. 

Essentially the method is Runge’s extension method of 
expanding the integral of a differential equation y’ =f (x, y) 
with an accuracy equal to that of a Taylor-series up to the 
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second term, whereas Kutta-Runge’s approximation takes 
the precision up to that of the fourth term of the Taylor 
excansion. However, an application of Simpson’s rule 
saves at least one quarter of the reckoning labour involved 
in the procedure according to Runge or Kutta-Runge. 
Al ernatively, the knowledge of more accurate methods of 
griphical integration, particularly Schulze’s method of 
interpolation, frequently used in the numerical integration 
of differential equations, yields the advantage of saving a 
good deal of the awkward and exacting scale-reading labour, 
when working with nomograms, and permits graphical 
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integration to be applied for much of the work. This 
amounts to a partial mechanisation of the work and intro- 
duces the added advantage that the stability of the solution 
may be estimated directly from the nomographic 
representation of the differential equation.—“ Graphical 
Solution of Non-Linear Oscillations,” J. Smahel, Elektro- 
tech. Obzor, Vol. 45, No. 7, pp. 359-367, 1956, in Czech. 


Readers who require accurate full translations of any of the 
articles abstracted in this section can be put into touch with the 
translators who will supply them at current rates.—Editors, 
Electrical Review. - 


Radiation Risks 


Review of Medical Research Council Publication 


By Dr. A. S. McLEAN* 


ly March, 1955, the Prime Minister requested the 
Medical Research Council to appoint an independent 
committee to report on the medical aspects of nuclear 
radiation, including the genetic aspects. The findings of 
this committee have been published in a report entitled 
“ The Hazards to Man of Nuclear and Allied Radiations,” 
which is available from H.M. Stationery Office, price 5s 6d. 

The report is set out in sections which deal with the 
nature of radiation and its action on living cells, and with 
the effects of radiation on the health of the individual; 
special and detailed attention is given to the genetic effects. 
It then goes on to describe the existing and foreseeable 
levels of exposure to radiation from natural and artificial 
sources, and it concludes with an assessment of the hazards 
of such exposure in terms of its effects on the individual 
and of its genetic effects. The report confines itself to the 
assessment and interpretation of all of the available evidence 
on the effects of radiation on human beings and, for this 
reason, it is certain to find a prominent place in the book- 
shelves of all who are interested in human radiobiology 
and in radiological protection. It deals with a difficult 
subject, much of which is still speculative, in simple terms 
and with conspicuous candour, and for all of these reasons 
it is a timely and welcome addition to the literature. Its 
conclusions appear to be sound ones, and the best possible 
in the light of existing knowledge. 

Perhaps the most illuminating feature of the report is 
the section which deals with the comparative genetic 
importance of a variety of sources of radiation, for it brings 
to this subject a sense of perspective which hitherto has 
been lacking. It is interesting to note, for example, that 
diagnostic radiology contributes far more genetically 
significant radiation than all other artificial sources put 
together, and that it exceeds the contribution of the atomic 
energy industry by more than two hundred times. This 
observation gives reasonable grounds for optimism about 
the public health implications of the nuclear power 
programme. 

The report gives guidance about the criteria of safety 
tc be aimed at in the operation of atomic energy establish- 
ments. It accepts the recommendation of the International 
Commission on Radiological Protection that the dose 
raceived by the individual should not exceed 0-3 réntgen 
per week, averaged over any period of 13 consecutive weeks. 


* Principal Medical Officer, Industrial Group, United Kingdom Atomic 
Energy Authority. 


The present practices of the industry are in accordance with 
this recommendation. 

It is important to note, however, that this recommenda- 
tion has never provided the designer with a clear basis 
from which to evolve an attitude to the design of biological 
shielding, for example, or to the use of remote-control 
principles and, for this reason, the further conclusions of 
the report are of particular interest. On the basis of the 
possible risk of leukaemia, it is recommended that no 
individual should be allowed to accumulate more than 20or 
of whole-body radiation during his whole lifetime and, on 
genetic grounds, that no individual should be allowed to 
accumulate more than Sor of radiation to the reproductive 
organs from conception to the age of 30 years. These 
recommendations imply that in addition to the maximum 
permissible weekly level of radiation exposure, there is a 
maximum permissible average level of 5r per year. This 
recommendation has a very real meaning to those who 
design nuclear installations as well as to those who operate 
them, and it can properly be regarded as a design criterion. 


Influence on Plant Design 


It is not yet clear to what extent it will influence the 
design of future nuclear plant, but it is evident that there 
will be an increasing need to incorporate the principles 
of detailed job analysis at an early stage in all design studies. 
Only in this way can attention be focused upon those 
sources of exposure which are likely to make the greatest 
contributions to the total load of radiation accruing from 
the various stages of reactor and chemical plant operations. 
Recent studies indicate that detailed consideration of the 
arrangements for controlling the operations associated with 
the diseharge of reactors—handling and moving irradiated 
fuel materials, for instance—may be far more effective in 
limiting the total radiation exposure than similar efforts 
applied to the design of biological shielding. 

As far as the operation of existing and future plant is 
concerned, it is not immediately obvious that the con- 
clusions of the report will call for any extensive modification 
of management policy. Indeed, the record of the industry 
is summarised in the report in the following words: —“ In 
view of the expected development of atomic energy as a 
source of power, this evidence of the awareness of the risk, 
and of the care with which it is being met, gives justifiable 
grounds for reassurance.” Nevertheless, in order to 
comply with the recommended average exposure level of 
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§r per year, it will be necessary to maintain accurate and 
long-term individual records of exposure and, in so doing, 
to differentiate, if possible, between exposure of the whole 
body and doses received by the reproductive organs. 
Thereafter, it will be necessary, through the medium of 
management, to evolve some code of practice to ensure 
that no individual will accumulate radiation exposure at 
an excessive rate and which will provide for a suitable 
compensatory period free from radiation in the event of- 
accidental over-exposure. It remains to be seen to what 
extent these recommendations will have repercussions in 
terms of the relations between employers and employees. 

Apart from the control of exposure of individuals, the 
report deals at length with the problems associated with 
the exposure of the population as a whole. It concludes 
that the upper limit, which future knowledge may set to 
the total dose of extra radiation which may be received by 
the population as a whole, is not likely to be more than 
twice the dose which is already received from natural back- 
ground (i.e. approximately o-Ir per person per year) and 
it may be appreciably lower than this. 

As far as fall-out from test explosions of atomic weapons 
is concerned, the report concludes that present and foresee- 
able hazards from external radiation are negligible. 
Account must be taken, however, of the internal radiation 
from radioactive strontium which accumulates in bone; if 
the rate of firing increases and particularly if greater 
numbers of thermo-nuclear weapons are used, a small 
number of the population could conceivably accumulate 
doses large enough to produce ill-effects. 

The final recommendations of the report draw attention 
to the relative biological significance of a number of specific 
uses of radiation. Present practice in diagnostic radiology 
should be reviewed with a view to regulating the use of 
certain specific types of examination involving heavy 
exposure of the reproductive organs. The uses of radio- 
therapy in non-malignant conditions should be critically 
examined. The small amounts of irradiation from miscel- 
laneous sources, such as X-ray machines used for shoe 
fitting, luminous watches and clocks and _ television 
apparatus should be reduced as far as possible. All sources 
of radiation—medical and industrial—should be under 
close inspection, in order to ensure that the high standards 
of protection now attainable against the absorption of 
ionising radiations, and against radioactive materials, are 
generally observed. “ The record of the Atomic Energy 
Authority shows the standard that is attainable and the 
practicability of being satisfied with nothing less.” 


Portable Electrie Tools 


A STANDARD for portable electric tools (hand-held) has 
recently been issued by the British Standards Institution. 
Because of the diversity of application of these tools it has 
seemed desirable, if only to secure as high a degree of safety 
as possible, that some standard of construction should be 
laid down, and in preparing this specification the aim has 
been to inco:porate the features contributing to that end in 
a commercially practicable construction. With this in view 
attention has been given, not only to mechanical and elec- 
trical features concerned with construction, but to such 
matters as the method of connection to the source of supply 
and the application of the appropriate protective gear. 
Technical aspects of these considerations are dealt with in 
an appendix. 

The specification is confined to apparatus operating at a 
maximum of 250 V and, so far as application to three-phase 
supplies is concerned, this upper limit has been selected in 
the belief that the normal three-phase supply at 440 V, or 
415 V, is unsuitable for the type of tool dealt with in the 
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specification. This view is in fact partly responsible for the 
decision to exclude from the standard transportaile 
apparatus, for which there may be less objection to the use 
of a higher voltage. 

The prevalent use of universal motors in portable tools 
necessitated some attention to the question of radio aad 
television interference suppression and the specification 
contains a reference to means of accommodating the various 
components. 

Copies of the standard (B.S. 2769: 1956, price 3s 6d) may 
be obtained from the Sales Branch, British Standards House, 
2, Park Street, London, W.1. 


Science Masters at Trafiord Park 


FOLLOWING the success of a similar scheme last year 
up to six science masters from grammar schools in the Man- 
chester and Liverpool districts have been invited to spend 
a few weeks in the Trafford Park Works of the Metro- 
politan-Vickers Electrical Co., Ltd., working in departments 
of special interest to them. 

The arrangements were made by Dr. Willis Jackson, the 
company’s director of research and education, through the 
North West Branch of the Science Masters’ Association and 
are designed to further the policy of closer co-operation 
between industry and schools. Each master selects a 
department and section which he wishes to work in (not 
necessarily in his own field of science) and works as a 
member of a team engaged in the development of scientific 
instruments, radar equipment or particle accelerators, or in 
research in some field such as chemistry, metallurgy or semi- 
conductors. 

This scheme is welcomed by the men who take part as 
giving them an acquaintance with aspects of science they 
would not encounter in their normal work, and giving them 
first-hand experience of the kind of opportunities likely to 
be open to their pupils on leaving school or, later, on leaving 
university. It adds also to the cordiality of relations between 
the company and the local schools. 


B.B.C. Television Centre 


THE B.B.C. announces that a contract has been awarded 
to Higgs & Hill, Ltd., for the erection of the superstructure 
of the main block at the Television Centre, Wood Lane, 
W.12, upon foundations constructed by George Wimpey & 
Co., Ltd., who were awarded the contract for that work 
last November. This next stage in the development of the 
Centre covers the erection of a circular building around a 
central courtyard. The building will have a high multi-storey 
inner ring—basement to seventh floor—which will contain 
dressing rooms and technical areas in the lower storeys and 
office accommodation on the upper floors. Radiating from 
this ring will be the studios, of which four of the seven 
provided for will be completed initially. Two of these wil! 
be rooft by 80ft by 35ft high, and two will be 7oft by 5oft 
by 25ft high, each with its ancillary accommodation. 
Around the outer periphery of the studios there will be an 
enclosed runway for transporting scenery. Between two of 
the studios there will be a multi-storey “ wedge ” in which 
there will be accommodation for the central control and 
apparatus rooms, and the telecine and presentation suites. 
Under the central courtyard there will be telerecording 
rooms. 

These areas, with the scenery block already built, and the 
canteen block (at present used for programme rehearsals) 
converted for its ultimate purpose, will complete the first 
operational unit of the development. A decision when to 
proceed with the remaining three studios, and a works block 
for the maintenance of buildings, services and equipment, 
has not yet been made. The contract requires the con- 
struction of the first operational unit by the end of 1959, 
with a view to it being in service in 1960. 
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the NEWS 


By REFLECTOR 


A CORRESPONDENT calling himself “Ex Terra 
Lucem ” (which he obligingly construes as “ Out of the 
Earth Came Light ”’) has written to the Manchester Evening 
Chronicle complaining that he cannot get a supply of 
electricity for a house he has moved into. He explains 
that he has “ a TV set, electric razor, electric kettle, electric 
clock and electric iron (all paid for).” He applied for a 
supply in May last year but in spite of promises he is still 
without it. He has told the Board that his TV licence has 
run out, although he has had only nine days’ viewing. ‘Mr. 
A. V. Johnson, the North Western Board’s chief commercial 
officer, has written saying that as the letter is from an 
anonymous complainant he can only reply in general 
terms. Apparently in the Manchester 13 area (from which 
“Ex Terra Lucem” wrote) much of the property is over 
a hundred years old and has long been scheduled for 
demolition but the popularity of television and other elec- 
trical appliances has led to a flood of applications for supply. 
Unfortunately, the severe capital cuts have slowed down the 
speed of connection but the Board is doing its best. This 
case seems to me to suggest that television is a powerful 
electrical developer, but it is not a very satisfactory load 
in itself and the Board would be justified in giving prefer- 
ence to more substantial customers in this period of 
financial stringency. 


* * * 


Somewhat biased reporting by the Electron (the official 
organ of the Electrical Trades Union) of the Union’s 
“Policy Conference ” at Hastings in June has led to one 
of the best examples of word-eating I have ever come 
across. 
report the Electron goes on to say: — 

“Such statements, taken in contrast to the rather 
extravagant language used in describing the speeches of 
leading spokesmen on behalf of the Executive Council, 
such as ‘ having excelled himself,’ ‘ making an outstanding 
contribution,’ or ‘having a passionate flow of invective 
worthy of the early Socialists,’ show a one-sidedness that 
is out of keeping with the fraternal spirit of our organisa- 
tion, is not in keeping with objective reporting, and is 
both irrelevant and unnecessary.” 

It concludes with an apology to the delegates whose 
views were misrepresented and promises to do better in the 
future. Could an amende be more honorable? 


* 


Mr. D. Winton Thorpe’s letter in last week’s Electrical 
Keview relating to my recent note in which I said that 
street lighting seemed to be the “ Cinderella” of public 
services explains very wittily why this is so. His idea that 
s‘reet lighting should be made the responsibility of the 
County, “if not the Ministry,” is one that the Electrical 
Review has put forward more than once and if it led to 
g°eater uniformity and efficiency most motorists, as well 
as local ratepayers, would be glad to see the idea carried 
into effect. But of course motorists pass through counties 
without contributing to the rates as well as through towns 


D 


After referring to two misleading passages in the 


and so County Councils would prefer no doubt to hand 
lighting over to the Ministry. I presume Mr. Thorpe had 
through, or main, roads in mind. I do not suppose that 
the Ministry would want to be saddled with the details of 
side street lighting which are so often the subject of local 
wrangles. 

* 


Mr. L. P. Hartley, the novelist, addressed an inter- 
national conference of professors of English at Cambridge 
last week. In the course of his paper he deplored the 
dehumanising effects of war and bureaucratic officialdom. 
He is reported by The Times to have said : — 

“ Soon after he went to live at Bath he received official 
notification that the ‘ powers that be’ intended to use 
their power to erect an electric transformer in his garden. 
He had not been previously consulted, but a solicitor told 
him there was nothing he could do. So the transformer 
was built and stands—a glaring object rather like a 
* deconsecrated chapel ’—in his garden to-day.” 


* * 


Electric floor-warming is coming into greater use nowa- 
days but it should be properly planned. The Balham 
News reports : — 

“ When Mr. William Facy returned to his flat in Merton 
Mansions, Tooting High-street, on Sunday he found the 
kitchen floor was hot. He called the fire brigade, who 
found some electric wiring had overheated. Firemen 
switched off the electric current and called the electricity 
board who repaired the damage.” 


ok * 


Seventy years ago the war between the Edison & Swan 
Electric Light Co. and alleged infringers of their patents 
was in full swing. The Electrical Review of 3rd September, 
1886, reported a meeting held in London at which a 
committee was formed to combat the monopoly which the 
company was said to be endeavouring to establish. The 
convener of the meeting, a Mr. Arthur Shippey, made a 
statement in which he purported to show that the Edison- 
Swan lamp had been anticipated many years before, as far 
back as 1838, when a Monsieur Jobard of Brussels put 
forward the idea of an incandescent electric lamp but did 
not actually make one. A pupil of his, M. de Changy, 
did, however, produce in 1843 or 1844 a miner’s lamp 
“which emitted light of a very luminous character from 
small sticks or pieces of carbon enclosed in small lengths 
of glass tubing.” Later M. de Changy made an improved 
model of his lamp. Other inventors mentioned were 
Starr (U.S.A., 1844), King (U.S.A., 1845), Nollet 
(Belgium, 1850) who used a hollow carbon conductor, 
Roberts (1852), de Lodyguine (Russia, 1873), Woodward 
(Canada, 1874), Khotinsky (Russia, 1878), whose invention 
was improved upon by Hiram Maxim, Zanni (Italy, 1878) 
and three or four others including Lane-Fox. None of 


these lamps seems to have taken really practical shape, 
however. 
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PERSONAL AND SOGLAL 
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News of Men and Women of the Industry 


Mr. F. W. Martin has been ap- 
pointed deputy chairman of the Tube 
Investments subsidiary, the Simplex 
Electric Co., Ltd., and Mr. E. G. 
Plucknett has been appointed joint 
managing director, with particular 
responsibility for sales and commercial 
affairs. 

Mr. Martin, who is deputy chairman 
of the T.I. company, Tube Products, 
Ltd., and was also recently appointed 
deputy chairman of the Power Centre 
Co., Ltd., has had a long association 
with the electrical industry, having 
been a director of Simplex Electric and 
Mersey Cables for many years, and 
also as a pioneer in this country of 
steel tube manufacture by electric 
resistance welding. 

Mr. Plucknett has for a number of 
years been a director and general 
manager of Simplex Electric. 


Mr. F. W. Martin Mr. E. G. Plucknett 

Mr. J. H. Wood has been appointed 
sales manager of Stability Radio Com- 
ponents, Ltd. He has been sales 
representative of Morganite Resistors, 
Ltd., since 1950. 


Mr. D. R. Love, B.Sc., A.M.I.E.E., 
has been appointed manager of the 
Dominions Divi- 

sion of the:Metro- 

politan - Vickers 


| ticeship with 
M-V_ 1939. 
After war service 
in the electrical 
branch of the 
R.N.V.R., he returned to Trafford 
Park to complete his course. In 1946 
he entered the Mining Division of the 
General Engineering Department and 
was appointed assistant chief engineer 
(mining) in this department in Novem- 
ber, 1950. 


Mr. W. H. Connolly has been 
appointed chairman of the Victorian 


Mr. D. R. Love 


State Electricity Commission in suc- 
cession to Mr. R. A. Hunt who retires 
to-day (31st August). 


Mr. Pearson, Ph.D., M.Sc., 
F.R.I.C., assistant director of the 
British Iron and Steel Research Asso- 
ciation, will from 1st September take 
charge of the Sheffield Laboratories 
and will have his office at Hoyle Street, 
Sheffield, 3. He will retain the head- 
ship of the Steelmaking Division but 
will relinquish control of the 
Chemistry Department for which 
Mr. E. W. Voice, head of the Iron- 
making Division, will become re- 
sponsible. Mr. R. Mayorcas will be 
appointed deputy head of the Steel- 
making Division. Mr. J. G. Wistreich, 
who has: been head of the Metal 
Working Laboratory at Hoyle Street, 
will become head of the Mechanical 
Working Division of which Mr. 
W. C. F. Hessenberg, deputy director 
of B.I.S.R.A., is to relinquish control 
in order to devote the whole of his 
time to his other duties. Mr. S. S. 
Carlisle, head of the B.I.S.R.A. South 
Wales Laboratories, becomes deputy 
head of the Division. 


Two members of the board of 
Mullard, Ltd.. Mr. T. E. Goldup, 
M.LEE., and Mr. J. D. 
sailed for New York in the Queen Mary 
on 16th August. During a month’s 
coast to coast tour of the United 
States they are to visit heads of various 
research and manufacturing organisa- 
tions to discuss problems relating to the 
production of electronic devices of all 
types. In addition, visits will be made 
to American universities for talks on 
the education and training of electronic 
engineers. Dr. Stephenson will fly 
back from New York and Mr. Goldup 
will return via Canada, where he is to 
address members of the Engineering 
Institute of Canada at Ottawa. Whilst 
there he will also visit some Canadian 
Government establishments. 


Dr. H. W. Melville, F.R.S., took up 
his appointment as secretary of the 
Department of Scientific and Indus- 
trial Research on 27th August, and 
Dr. G. B. B. M. Sutherland, F.R.S., 
will take up his appointment as Direc- 
tor of the National Physical Laboratory 
on 14th September. 


Mr. F. W. McCartney, who has just 
been appointed assistant general 
manager of Black & Decker, Ltd., 
Harmondsworth, first joined the firm 
in 1934 as service manager at the 
factory (which was then at Slough) and 
later became design engineer. When 
the company moved to the present 
factory site at Harmondsworth at the 


Mr. F. W. McCartney Mr. W. O. Bell 


beginning of the war Mr. McCartney 
was made production manager, a post 
which he held until 1946 when he was 
appointed production director. He 
has been largely responsible for the 
development of the production lines at 
the new factory, and for the planning 
of the extension which was completed 
earlier this year. Mr. McCartney has 
made several visits to the United 
States, Germany and Italy to study 
the methods employed in_ those 
countries. Mr. W. O. Bell, A.M.I.P.E., 
previously deputy production director, 
has been appointed acting production 
director. 


The new sub-area engineer of the 
Yorkshire Electricity Board’s No. 2 
(Huddersfield) Sub-Area is Mr. John 
Snell Yates, M.I.E.E., A.IL.1.A., who 
has been planning and development 
engineer with the North Western Elec- 
tricity Board’s No. 2 Sub-Area since 
1948. He succeeds Mr. G. H. 
Sammons, who recently retired. A 
Lancastrian, Mr. Yates was educated 
at Bolton Secondary School, Bolton 
Technical College and ‘Manchester 
College of Technology. He subse- 
quently held various positions with 
the Bolton Corporation Electricity 
Department, becoming distribution 
superintendent in 1946, and for a 
short time he was chief assistant eng'- 
neer with Walsall Corporation Elec- 
tricity Department. He takes up his 
new appointment on Ist October. 


Mr. William H.. Dowse, who hes 
been a section chargehand for the last 
ten years in the Fittings Department ¢f 
William McGeoch & Co., Ltd., has 
retired after fifty-three years’ con- 
tinuous service with the company. 11 
recognition of his long service he was; 
presented with a cheque by M:. 
W. Percy McGeoch, works managinz 
director, who also presented a bouquct 
to Mrs. Dowse. 


Mr. G. Wightman, technical repré- 
sentative to B. & F. Carter & Co., Ltd., 
Bolton, is visiting Norway, Swede: , 
Finland and Denmark during Octobe:. 
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jicitish Insulated Callender’s Con- 
struction Co., Ltd., announces that 
Mr. C. O. Boyse, B.Sc., M.I.C.E., 
M.!.E.E., Fel.A.I.E.E., has resigned 
fron the board and general manager- 
shio of the company on his appoint- 
ment to the management of the 
Au:omatic Telephone & Electric Co., 
Lti., and that Mr. O. J. Crompton, 
M.Eng., M.ILE.E., and Mr. G. H. 
Walton have been appointed joint 
general managers as from Ist Septem- 
ber. 


Mr. J. D. Healy has been appointed 
sole representative of Arrow Electric 
Switches, Ltd., in Northern Ireland. 


Mr. K. Marshall, registered lighting 
engineer, has been appointed sales 
lighting engineer representing Holo- 
phane, Ltd., in Yorkshire. Mr. 
Marshall, who was formerly with the 
General Electric Co., Ltd., is a member 
of the Sheffield Centre Committee of 
the Illuminating Engineering Society. 


Mr. F. R. S. Moore has resigned 
from the board of John Riley & Son 
(Electrical), Ltd., electrical whole- 
salers of Sheffield, because of advanced 
years and ill-health, and Mr. J. M. 
Riley, B.A., and Mr. H. Attenborough 
have been appointed to the board. 


At last week’s annual meeting of the 
East African Power & Lighting Co., 
Ltd., the chairman, Mr. A. J. Don 
Small announced the appointment of 
Messrs. W. E. Rollo, B.Sc., M.I.C.E., 
and G. C. Reed, M.B.E., A.C.A., as 
joint managers of the company. Mr. 
Rollo was responsible for the construc- 
tion of the original Maragua-Tana 
hydro-electric power station in 1932 
and has recently been chief agent to 
the company’s contractors at Low 
Tana. Mr. Reed is secretary of the 
company. 


Mr. S. G. Elliott-Smith has been 
elected to the board of Cryselco, Ltd., 
and appointed managing director in 


succession to the late A. 
Deacon. Mr. Elliott-Smith joined 
Cryselco in 1921, was appointed 


assistant sales manager in 1930 and 
sales manager in 1942. During the 
1914-18 war he served in the Merchant 
Navy and the Royal Flying Corps and 
was mentioned in despatches. During 
the last war he was a captain in the 
Bedfordshire Home Guard. 

Mr. H. Elliott has been appointed 
sales manager of Cryselco, Ltd. He 
was educated at Eastbourne College 


‘ir. S. G. Elliott-Smith Mr. H. Elliott 


and joined Cryselco in 1936. During 
the 1939-45 war he served with the 
Worcestershire Regiment at Dunkirk 
and in Burma, was promoted major 
and awarded the Military Cross. He 
rejoined Cryselco in 1946 and was 
appointed assistant sales manager in 


1950. 
Mr. G. H. Hickling, B.Sc., 
A.M.I.E.E., who writes in this issue 
on “High Volt- 
age Impulse 
Testing of Trans- 
formers,” ob- 
tained honours in 
| his electrical en- 
gineering degree 
= at King’s College, 
| Newcastle-upon- 
Tyne, in 1935. 
He holds _ the 
post of deputy 
chief _ electrical 
research engi- 
neer with C. A. 
Parsons & Ltd. and has 
specialised in high voltage engineering 
and also in electronic instrumentation 
techniques as applied to a wide range 
of engineering and research problems. 
As a member of the Transformer 
Study Group of C.I.G.R.E. since 1953 
he has contributed to the wider 
understanding of problems of detect- 
ing failure during commercial impulse 
tests on transformers—particularly in 
tests using the chopped impulse wave. 


The seventeenth annual sports and 
gala day of the Automatic Telephone 
& Electric Co., Ltd., was held recently 
at “ Whitfield,’ the company’s sports 
centre near Liverpool. A fruit, flower, 
and vegetable show, a cage-bird com- 
petition, a display by Liverpool City 
Police dogs and a fun-fair for 
employees’ children, were among the 
attractions. Mrs. G. Bennett, wife of 
a company executive, presented the 
prizes. 


The London Area Golf Committee’s 
effort at the British Electrical Power 
Convention at Torquay to swell the 
funds of the Electrical Industries 
Benevolent Association has resulted 
in a sum of approximately £1,600 being 
realised for the Association. The total 
expenses, including the cost of prizes, 
amounted to £125. Last year £1,570 
was raised. 


OBITUARY 


Mr. F. M. Davies——The death 
cccurred on 20th August at Abersoch, 
North Wales, of ‘Mr. Frank Milward 
Davies; he was 63. From 1948 until 
his retirement in 1954, Mr. Davies was 
district engineer in the Rotherham 
District, No. 3 (Sheffield) Sub-Area, 
Yorkshire Electricity Board. He 
served with the Mexborough and 
Swinton Traction Co. before joining 
the Rotherham Electricity Department 
in I9I4 as assistant power station 
maintenance engineer. Following ser- 
vice in the first world war he was 
appointed assistant mains superinten- 
dent and in 1940 chief assistant dis- 


Mr. G. H. Hickling 
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tribution engineer in the Rotherham 
undertaking. 

Mr. Robert Lawson, an engineer in 
the Suffolk Sub-Area of the Eastern 
Electricity Board, died at Stowmarket 
on 22nd August, following a long ill- 
ness. Mr. Lawson, who was 53, 
entered the electricity supply industry 
in 1920 serving an apprenticeship with 
the former Edmundsons Electricity 
Corporation at Inverness and Elgin. 
He was appointed a district engineer 
with the former Yorkshire Electric 
Power Co. in 1930 and continued in 
that capacity until joining the Eastern 
Board. 

Mr. Ernest Walter Bagley, electrical 
contractor, of Oakham (Rutland), has 
died at the Rutland Memorial Hos- 
pital. He was seventy-one. 

Mr. G. M. Wright.—The death 
occurred on 26th August of Mr. 
George Maurice 
Wright, C.B.E., 
M.Eng., M.I.E.E., 
formerly engi- 
neer-in-chief of 
Marconi’s Wire- 
less Telegraph 
Co., Ltd. Mr. 
Wright was born 
at Chesterfield 
in 1890. After 
graduating from 
Sheffield Uni- 
versity he joined 
Marconi’s in 1912. 
During the 1914- 
18 war he held a commission in the 
R.N.V.R. and was concerned with 
direction finding. He rejoined 
Marconi’s research department in 1919 
and remained there as deputy chief 
and subsequently chief until 1934 when 
he engaged in independent research, 
principally in direction finding and 
facsimile telegraphy in which he 
gained an international reputation. He 
was seconded to the Admiralty during 
the 1939-45 war, becoming chief 
scientist at the Admiralty Research 
Establishment. 

Mr. Wright returned to Marconi’s as 
engineer-in-chief in 1946 and retired 
from that position in 1954 although he 
continued as general technical con- 
sultant to the company. He was 
appointed a member of the Radio 
Research Board, D.S.I.R., in 1948 and 
in 1950 he was appointed C.B.E. Mr. 
Wright leaves a widow, two sons and 
a daughter. 


The late 
Mr. G. M. Wright 


WILLS 


Mr. F. J. Cowlin, chief engineer of the 
Steam Turbine Division of the English Elec- 
tric Co., Ltd., Rugby, who died on 28th June 
in Austria, where he was attending the World 
— Conference, left £6,573 gross (£5,761 
net). 

Mr. N. C. Robertson, C.M.G., M.B.E., 
deputy managing director of E. K. Cole, 
Ltd., and a director of Ekco Electronics, 
Ltd., who died on Ist April, left £32,917 
gross (£29,635 net). 

Mr. H. A. Deacon, managing director of 
Cryselco, Ltd., who died on 8th May last, 
left £8,329 gross (£7,681 net). 

Mr. E. A. Laidlaw, M.I.E.E., who died on 
26th April, left £11,562 gross (£11,391 net). 
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ONE of the most important groups of 
new materials which have been 
developed during the last decade is 
that known as the ferrites, which are 
direct descendants of the old magnetite 


or lodestone. They are combinations . 


of ferric oxide and other metallic 
oxides such as manganese and zinc, 
and are hard ceramic substances with 
a cubic structure, comprising a new 
class of artificially produced magnetic 
materials with the unique characteristic 
of combining their magnetic properties 
with very high electrical resistivities. 
This enables them to be used in solid 
form, without laminating or powder- 
ing, at the highest frequencies and 
without the eddy current losses and 
skin effects which occur in metals. 

By providing magnetic material of 
this nature ferrites have opened up 
many new applications. They have 


enabled r.f. coils to be designed with 
a higher Q, and have led to the design 
of more efficient line scanning trans- 
formers and deflection coils for tele- 


International Ferrite Convention 


vision, which in turn is making 
possible the introduction of the wide- 
angle viewing tube with circuitry at an 
economic price. 

Some extremely useful effects, many 
of them applicable to radar, can be 
obtained by putting ferrite pieces, 
subject to magnetic fields, in wave- 
guides and resonant cavities, such an 
atrangement acting as variable 
attenuator, or as a phase shifter. For 
example, it is possible to transmit 
power in one direction along a wave- 
guide with a small loss while trans- 
mission in the opposite direction is 
greatly reduced; such devices have very 
fast switching times. 

A relatively new type of ferrite has 
a substantially rectangular hysteresis 
loop. This enables a single ring core 
to be used as a binary store, in which 
information is retained as the state of 
the remanent magnetisation. This 
material is finding wide application to 
switching devices, computers, etc. 

The increasing importance of these 


applications and of the many develcp- 
ments now taking place in the ferrite 
field has led the Institution of 
Electrical Engineers to arrange an 
International Convention on the sub- 
ject from 29th October to 2nd Nove:a- 
ber. The scope of the Convention 
will be: Theory, preparation aad 
properties of ferrites; microwave 
applications; square loop applicatior s; 
radio and television applications; and 
carrier frequency applications. 

Papers will be presented and dis- 
cussed by delegates from France, 
Germany, Holland, Sweden, U.S.A. 
and, it is hoped, from Russia, as well 
as from Britain. It is appropriate that 
the Convention will be held in this 
country, for the evolution of ancient 
lodestone into modern ferrites owes 
much to the work of Faraday and Lord 
Rayleigh. 

There will be an exhibition at the 
Institution while the Convention is in 
progress, illustrating the British contri- 
bution in this field. 


A MODEL canteen has been built for 
the staff at the Marchwood generating 
station, C.E.A. Southern Division. 
Eventually a staff of 300 will be served 
with luncheon in the glass faced 
cafeteria overlooking the berths of 
transatlantic liners. 

The kitchen for the canteen, 
supplied by the General Electric Co., 
Ltd., has the main cooking equipment 
grouped in a centre island. At one end 
are the various stores and on each side 
the preparation bays. Facing the 


cafeteria is the main Gardiner & 
Gulland service counter consisting of 
a tray section, electrically heated 4 la 
carte hot closet, plain top hotcupboard, 
a cold service section, and an L-shaped 
beverage section on which is mounted 
a Stott connoisseur café set. 


Power Station Canteen 


In the main cooking area is a 
double-oven range which has two 
7 cu ft ovens and twelve hotplates. 
Further hotplate area is provided by a 
boiling table with a false hob of 
polished mild steel and six splash- 
proof hotplates mounted on a drip- 
proof main hob. There are three 
vegetable boilers, one of 10 gal and 
two of 20 gal capacity, and a 6 cu ft 
steaming oven. For cooking pastries 
and small cakes a double-deck pastry 
oven has been supplied together with 
a proving cupboard. Two grills on 
stands, each capable of supplying four 
to six slices of toast in two minutes or 
four to six steaks in ten minutes, and 
a Rouse fish fryer make up the rest of 
the equipment in the centre island. 
Ancillary equipment supplied by the 


G.E.C. stand-mounted grills and vegetable boilers, and (right) boiling table and double-oven range 


i 
i 


G.E.C. includes all utensils, a Hobart 
20 qt mixing machine, a 14 lb potato 
peeler, a Leic dishwashing machine, a 
Berkel & Parnall slicing machine, a 
Peerless & Ericsson potato chipping 
machine and a 100 cu ft Prestcold 
sectional coldroom. 

Apart from the canteen there are 
sub-kitchens at various points in the 
generating station to enable night staff 
to cook their own snacks. These are 
each equipped with a G.E.C. plain 
top hotcupboard, domestic cooker with 
drop-down door, 3 cu ft refrigerator, 
3 pt super-speed kettle and a 1} gal 
non-pressure water heater. The 
auxiliary boilerhouse and _ transfer 
pumphouse and the gate house have 
G.E.C. 3 pt super-speed kettles and 
junior cookers. 
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Farry in 1955 the Vulcan Foundry, Ltd., and its 
associate company, Robert Stephenson & Hawthorns, Ltd., 
joined the English Electric group of companies. Last week 
we had the opportunity of visiting the Vulcan Works at 
Newton-le-Willows, Lancs, and seeing some of the work 
being carried out there in co-operation with the Traction 
Department of the English Electric Co., Ltd. 

The Vulcan Foundry was founded in 1830 by Robert 

Stephenson in collaboration with Charles Tayleur, a 
Liverpool engineer. Robert Stephenson was already 
managing a locomotive works at Newcastle-on-Tyne, but 
finding it virtually impossible to transport locomotives 
from his Newcastle factory to Lancashire for use on the 
newly constructed Liverpool and Manchester Railway, he 
decided to go into partnership with Tayleur with a view 
to building engines on the spot, and a site was chosen half- 
way between the two cities, at Newton-le-Willows. 
: The first locomotive to be built at Vulcan Foundry was 
: produced for the North Union Railway and was named 
i “ Tayleur,” and this was followed shortly afterwards by 
three more for the Warrington and Newton Railway opened 
in 1831. Vulcan were soon building locomotives for many 
of the new railways all over Great Britain and by 1840 
engines had been sent to no fewer than five Continental 
countries and even to the U.S.A. 

Between 1852 and 1952 Vulcan supplied nearly 2,750 
locomotives for service in India, and in 1871 built the first 
locomotive to run in Japan. For some years before the 
last war and up to 1943, the works were engaged on the 
production of tanks and other munitions for the War 
Department, together with torpedoes and gun mechanisms, 
etc., for the Admiralty. In 1943, however, production 
reverted to locomotives and 390 of the “ austerity ” 2-8-0 
type were constructed to the orders of 
the Ministry of Supply for the use of 
the War Department. 

The earlier history of the company is 
of course bound up with steam loco- 
motives; nevertheless, as early as 1928 
mechanical parts for electric locomotives 
were being produced and the advent of 
diesel traction saw the commencement 
of the company’s very active interest in 
this field. In 1948 an entirely new 
section of the works was opened to deal 
with this type of work, including a 
sevarate erecting shop, paint shop, and 
fabricating shop. From 1948 onwards, 


The first seven-coach electric train for the 
Victorian Government Railways (Australia); 
electrical equipment by English Electric 


also seen. 


Locomotive 
Manufacture 


A VISIT TO THE VULCAN WORKS 


Two of the Class 5E, 2,000 h.p. electric locomotives for 
the 3,000 V d.c. system of the South African Railways 


close collaboration took place with the English Electric Co. 
in the manufacture of mechanical parts for electric and 
diesel-electric locomotives. The combined knowledge and 
experience of the group is without doubt difficult to rival in 
this rapidly expanding market, and Vulcan’s participation 
in these activities will shortly be extended even further. 

A sign of the times in the Newton-le-Willows works was 
that not a single steam locomotive was being built at the 
time of our visit. The department normally building these 
was full of diesel-electric locomotives, mostly part of an 
order of forty-seven 400 h.p. shunting units for the 
Netherlands. 

With the slackening of orders for steam-driven engines 
a reorganisation of the works is taking place to enable 
larger scale production of electric and diesel-electric loco- 
motives to be carried out. English Electric diesel engines 
are also being made in the works in a fine modern shop 
with its own test plant. 

The Preston traction works of the English Electric Co. 
A considerable amount of Canberra bomber 
production has been moved elsewhere, enabling more space 
to be devoted to traction. 

Among the orders being carried out at present both at 
Preston and Newton-le-Willows are 750 h.p. diesel-electric 
shunting engines for South Australia; 750 h.p. 1,500 V d.c. 
motor coach equipments being supplied direct to Victoria, 
Australia, for final erection; 750 h.p. diesel-electric loco- 
motives for the New Zealand system; 1,000 h.p. main-line 
diesel-electric units for the Buenos Aires Provincial Rail- 
way, Argentina; 750 h.p. mixed traffic locomotives for 
Jamaica; 1,500 h.p. diesel-electric units for Malaya; 
2,000 h.p. 3,000 V d.c. electric locomotives for the South 
African Railways; and 3,120 h.p. 3,000 V d.c. electric loco- 
motives for the Indian Railways. Some idea of the diversity 
of the orders in hand may be gained from this list. 
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Technical Qualifications 


REFERRING to the letter of “ Unqualified” in your 
last issue: by electrical “ qualifications” the writer 
presumably means corporate membership of the Institution 
of Electrical Engineers, as denoting an adequate training, 
both theoretical and practical, and some years of service 
in a responsible capacity. Such qualifications give the 
status of “ professional electrical engineer.” In addition 
honorifics bestowed by a university are highly desirable. 

In industry four or five engineers of lesser technological 
attainments are required for every one of professional 
standing. The I.E.E., in conjunction with the Association 
of Supervising Electrical Engineers, is understood to be 
working out a scheme for giving such men a status as 
“technicians ” that will prescribe a less severe techno- 
logical standard than that requisite for I.E.E. Graduates. 
The Association of Mining Electrical and Mechanical 
Engineers has also devised a scheme with a similar end 
in view. 

While many men engaged on technicians’ work are 
members of the I.E.E. or commendably strive to fit them- 
selves for the professional grade, probably the majority 
could better employ their time in perfecting a narrower 
knowledge of a more practical kind. Failure to reach the 
high theoretical standard required for passing the present 
I.E.E. examination is likely to discourage efforts to reach 
the less advanced standard that is good enough for any 
position the candidates are likely to reach. The consider- 
able loss in membership each year when I.E.E. Students 
reach the age at which they are required to become 
Graduates by passing the I.E.E. examination is no doubt 
partly due to this sense of theoretical deficiency. 

Although employers in industry could do much to 
encourage their technical staffs to acquire qualifications, 
their interest in doing so (particularly in the large field 
not influenced by the professional bias natural to electrical 
manufacture and operation) is largely confined to the more 
immediate commercial value they attach to such qualifica- 
tions. They are primarily concerned not so much with 
possession of technical knowledge as with aptitude in 
applying it, which includes other personal qualities such 
as leadership and organising ability. 

The commercial value set upon qualifications depends 
broadly upon whether a short-term or long-term view is 
taken. The range of view extends from practical ability 
to cope efficiently with an output of more or less standard 
products to the use of imagination to gauge the possi- 
bilities of new scientific developments. The last-named is 
undoubtedly helped by a wider technological training. 

Apart from the above considerations, the main obstacle 
to getting the co-operation of employers in offering 
monetary inducements to encourage the acquisition of 
qualifications would probably be difficulties regarding the 
remuneration of other members of the staff. It might lead 
to the payment of higher salaries to less valuable men than 
to those of perhaps somewhat senior status with greater 
responsibilities but inferior academic qualifications. 

Having regard to the great variety of engineering duties 
in diverse industries, the two main categories of professional 
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engineers and technicians proposed by the I.E.E. seem to 
be the most feasible of early realisation and to avoid the 
risk of damping individual enthusiasm as a result of 
too rigid a grading, which may often be adopted for 
administrative convenience in certain publicly owned 
undertakings. 

As a first step the I.E.E. proposals in relation to the 
A.S.E.E. in regard to qualifications for technicians by 
appropriate examinations should be published as early as 
possible. The title of “technicians,” however, seems 
unlikely to prove attractive to potential recruits, who 
naturally would wish to be regarded as engineers of 
some kind. 

With the increasingly large part taken by electrical 
engineering in every field of industry, the importance of 
adequate qualifications will doubtless be more widely 
realised. It should therefore become more easy to convince 
employers that considerations of safety and efficiency make 
essential the employment of electrical engineers having 
the qualifications necessary for their positions, whether as 
“ professional electrical engineers ” or, failing a better name 
for them, as “ technicians.” 

SENEX.” 


Electric Railway Traction 


YOUR correspondent, Herr Stuckhardt, in the Electrical 
Review of 24th August correctly claims priority in time for 
the Niederschéneweide-Spindlersfeld electrification over 
the Seebach-Wettingen scheme, to which I referred in my 
article of 18th May as the first example of single-phase 
railway traction. His reference to the use of Winter- 
Eichberg compensated repulsion motors in the Nieder- 
schéneweide-Spindlersfeld stock is of interest in recalling 
that motors of this type, supplied by A.E.G., powered the 
first trains on the London, Brighton & South Coast 
Railway high-voltage single-phase suburban electrification 
inaugurated in 1909. 

At the same time the Seebach-Wettingen scheme holds 
a unique place in the development of a.c. electrification in 
that it resulted from what is claimed to be the first proposal. 
put forward in 1902, for main-line electrification with h.v. 
single-phase alternating current. Its first locomotive has 
acquired added significance in recent years from having 
been the first to operate on a 50 c/s supply. This loco- 
motive was joined shortly afterwards by a second design 
with series commutator motors. This was the first example 
of the application to a.c. locomotive traction of the type of 
motor which later was to become general for a.c. railway 
purposes. 

In recent years much effort has been devoted to develop- 
ing the a.c. series motor for use on a 50 c/s supply, but 
the modern rectifier, in mercury-arc or other forms, has 
brought a revival of interest in current conversion in the 
locomotive or motor coach and the adoption of d.c. motors 
for the drive to the axles. There has thus been a return 
to the fundamental principle of the first Seebach-Wettingen 
locomotive, in which d.c. motors were supplied from a 
motor-generator set. 


Radlett, Herts. B. K. Cooper. 
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LNDUSTRIAL NEWS 


Investment Allowances on 
Saving Plant 


Under the Finance Act, 1956, pro- 
vision is made for investment allow- 
ances for expenditure incurred after 
17th February, 1956, on prescribed 
fuel saving plant if it is installed by 
way of modification or replacement of 
plant in use in the United King- 
dom. The Treasury has now made 
the Investment Allowances (‘uel 
Economy) Order, 1956 (S.I. 1956 No. 
1295), which prescribes a list of fuel 
saving plant and the conditions, if any, 
upon which it is prescribed. The 
Order came into operation on 23rd 
August. 


Clean Air Act 


A useful descriptive summary of 
the provisions of the Clean Air Act, 
1956, has been prepared by the 
National Smoke Abatement Society, 
Palace Chambers, Bridge Street, 
London, S.W.1. The price of this 
12-page booklet is 6d for a single copy 
or 4s 6d a dozen, including postage. 


Steelworks Electrification 


An important reconstruction scheme 
is to be undertaken at the Brymbo 
Steelworks, near Wrexham, at an- 
estimated cost of £14 million. It will 
involve the substitution of three 4o- 
ton electric furnaces for four existing 
open-hearth furnaces and the works 
will then be entirely equipped with 
electric furnaces, making it one of the 
largest installations of its kind in the 
country. 


Design Centre’s 250,000th Visitor 
In less than four months since its 
opening by the Duke of Edinburgh on 
26th April last, 250,000 people have 
visited the Design Centre, Haymarket, 
London. Its organisers, the Council 
of Industrial Design, report that this 
total was reached on 18th August, in 
96 showing days—an average atten- 
dance of more than 2,600 a day. To 


| 


mark the occasion Maj.-Gen. J. M. 
Benoy, manager of the Centre, offered 
anything from the Centre’s display to 
the value of ten guineas to the 
250,000th visitor, Miss P. M. ‘Mulligan, 
of Manchester, who asked that the gift 
should be shared with Mr. F. J. A. 
Chaisty, who accompanied her. After 
a tour round the exhibition Miss 
Mulligan chose an electric coffee 
percolator, Model CP2, made by Best 
Products, Ltd. and Mr. Chaisty 
selected a Hoover electric steam 
iron. 


Transformers for T.V.A. 


A further order for two three-phase, 
outdoor, forced oil-cooled type trans- 
formers, rated at 170 MVA, 17-1 
kV/161 kV, for the Johnsonville steam 
plant, Tennessee, has been awarded to 
the English Electric Export Trading 
Co., Ltd., by the Tennessee Valley 
Authority. This order follows a 
previous contract placed with the 
English Electric Co. earlier this year 
for two similar transformers for the 
same station, and brings the total value 
of the contract to approximately $1 
million. All four transformers are to 
be designed and manufactured at the 
English Electric Co.’s works at 
Stafford. 


“ Mazda” Lamp Publicity 

On Monday last we visited an 
exhibition arranged at Crown House, 
Aldwych, London, W.C.2, by the 
A.E.I. Lamp & Lighting Co., Ltd., to 
draw attention to the winter campaign 
for the promotion of sales of “Mazda” 
lamps. 

The central idea of the campaign 
(which has been prepared by Mather 
& Crowther, Ltd.) is a series of draw- 
ings of “knights” by the well-known 
French artist André Francois. These 
characters are punningly termed 
“Calm Knight,” “Blustery Knight,” 
“Bath Knight,” “Quiet Knight” and 
“Late Knight Final.” The drawings 
will be reproduced in advertisements 


Messrs. V. C. H. Creer and O. Farmer inspecting part of the ‘‘Mazda”’ exhibition and (right) the ‘‘knight’’ theme being used in the 


‘*Mazda”’ lamp campaign 


in national and provincial newspapers, 
weekly and monthly magazines, the 
Radio Times and the trade Press. 
Commercial television is also being 
used for the campaign. 

In the exhibition the use of different 
mounting heights and types of lighting 
are demonstrated, enlarged examples 
of the advertisements are to be seen 
and attention is drawn to the “ Mazda ” 
“lighting to measure ” booklet and the 
“Queen of Light” contest. Samples 
of dealers’ aids included in the display 
cover an ingenious pelmet, a “ tick- 
tock” display device, an attractive 
“pearl pink” lamp cut-out, a new 
booklet dispenser, a “dancing girl” 
centrepiece, and a “tree” lamp dis- 
penser. 

The exhibition was designed by 
THM Partners and the contractors 
were F. E. Ward, Ltd. 


New Zealand Tariff Proposals 


A general review of the New 
Zealand import tariff is now in 
progress and local interests have 
requested certain increases in the 
British preferential rates of duty; in 
some cases it is proposed that goods 
now admitted free should be subject 
to substantial duties. A schedule of 
the goods involved is given in the 
Board of Trade Fournal of 25th August 
and it is shown that many electrical 
classes are affected including trans- 
formers, batteries, cables, switch- and 
fuse-gear, lamps, insulators, domestic 
appliances and installation accessories. 

United Kingdom trade organisations 
wishing to submit counter-representa- 
tions should do so on forms B.T.1 and 
B.T.1B, obtainable from Mr. A. K. 
Watson, Office of the New Zealand 
Government Trade Commissioner, 
415, Strand, London, W.C.2. These 
counter-representations should in 
general be made through United 
Kingdom trade associations and 
should reach the New Zealand Board 
of Trade, Department Building, Stout 
Street, Wellington, N.Z., by 30th 
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September. If trade associations wish 
to make use of the services of Mr. A. E. 
Tarrant, secretary, United Kingdom 
Manufacturers’ and New Zealand 
Representatives’ Association, 310, 
C.M.L. Building, Custom House Quay, 
Wellington, they should inform him 
by air mail immediately, giving full 
details. Under this procedure com- 
pleted B.T.1 and B.T.1B forms should 
reach Mr. Tarrant by mid-September. 


N.Z. Import Licensing 


The Board of Trade fournal for 18th 
August reproduces particulars of im- 
port licensing arrangements instituted 
by the New Zealand Government for 
1957. It is noted that there are no 
major changes in the schedule as com- 
pared with 1956. In general the 
heavier electrical equipment and a 
large range of domestic appliances are 
exempt from licensing requirements, 
but many classes of radio and electrical 
goods are subject to licensing pro- 
cedure. 


Prices of Materials 


In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 


ALUMINIUM ingots ton £197 os od 
COPPER, H.C. Electro ton £296 15s od 
Fire Refined 99:70% ton £295 os od 
Fire Refined 99 ‘50% | ton £294 os od 
COPPER Tubes : Ib 2s rod 
331 osod 
114 12s 6d 
os od 


H.C. wire and | strip . ton 
LEAD, English . | ton 
Foreign | ton 
MERCURY ae .. | flask £83 10s od 
—- block (English) .. | ton £766 10s od 
NC, G.O.B. Foreign (ton £93 17s 6d 


BRASS Tubes (solid 
drawn Ib 2s 33d 
.. | ton £300 §s od 
PHOSPHOR BRONZE 


b 3s od 
Wire 
PLATINUM 


lb 4s 6d 
: oz £34 os od 
RUBBER, I S.S. 
spot .. 


. Ib 283d—29d 


Sheet . | ton ae 15s od 


industry. The figures given are the 
selling prices and are those quoted on 
Tuesday last. 


Apparatus Approval in Denmark 


The Board of Trade has received a 
copy of the Danish regulations for the 
examination and approval of electrical 
equipment and apparatus. It may be 
inspected at the Export Services 
Branch (Tariff Section), Room 608, 
Lacon House, Theobalds Road, Lon- 
don, W.C.1 (telephone: Chancery 4411, 
Ext. 682 or 683). 


B.B.C. Crystal Palace Aerial 


Work on the erection of the first 
part of the permanent aerial at the 
Crystal Palace transmitting station is 
making good progress, and it is hoped 
to bring this into service on roth 
September. The new aerial is 
mounted at a height of gooft at the 
top of the support tower which forms 
the lower part of the permanent mast. 
It will therefore be twice as high as 


the present temporary aerial and, in 
addition, it will have greater horizontal 
directivity. The overall result will be 
an increase in the effective radiated 
power from 60 kW to 120 kW. The 
resulting increase in the strength of 
signal will be most noticeable on the 
fringes of the service area. 

Preparatory work is also in hand 
for the completion of this aerial by the 
addition of a further section above the 
support tower; this work is expected 
to be completed in the late summer of 
1957 when the effective radiated power 
will be 200 kW. 


S.I.M.A. at Swedish Fair 


Thirty-four member firms of the 
Scientific Instrument Manufacturers’ 
Association, acting in collaboration 
with the Board of Trade, are display- 
ing examples of British instrumenta- 


tion in the fields of optics, laboratory 


apparatus, electrical, electronic and 
nucleonic equipment and measuring 
instruments at the St. Eriks Fair, 
Stockholm (Ist to 16th September). 
The display covers 5,000 sq ft. 

The Electrical and _ Electronics 
Section will include sound level 
meters, stroboscopes, and dynamic 
balancing machines. Electronic coun- 
ters and an automatic ultrasonic plot- 
ting device for the detection of 
directionality in sheet metal will be in 
action. Capacity operated level 
devices suitable for use in the pulp 
and paper-making industries will be 
on view. Other exhibits will be a 
proximity meter, which measures by 
capacitance minute displacements or 
changes in composition of substances 
without physical contact, thickness 
gauges, static charge detectors, etc. 

Among a selection of nucleonic 
instruments will be various ratemeters, 
dosimeters, radiation monitors, ionisa- 
tion chambers, isotope containers for 
industrial radiography and flaw detec- 
tion equipment for quality control.. 


Electricity in Horticulture 


The British Electrical Development 
Association, in conjunction with the 
Merseyside and North Wales Elec- 
tricity Board and the North Western 
Electricity Board, staged an exhibit at 
the Southport Flower Show to demon- 
strate the use of electricity in horti- 
culture. Examples of the type of 
electrical equipment installed in 
nurseries were shown and the method 
of use demonstrated in a 45ft com- 
mercial propagating house. Equip- 
ment for bench and soil warming in 
glasshouses and light irradiation of 
tomato and other seedlings was dis- 
played. Several other applications of 
value to the commercial grower were 
demonstrated. These included soil 
shredding and sterilisation, bulb forc- 
ing and pumping equipment. The 
Roberts Electrical Co., Ltd., Byfleet, 
Surrey, had a stand where they 
exhibited “ Humex” automatic elec- 
tric heating equipment, soil warming 
equipment, light irradiation gear, elec- 
tric fumigating lamps, etc. 
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“Do it yourself—with the help of 
electricity of course” is the South of 
Scotland Electricity Board’s theme »n 
its stand at the Edinburgh Flower 
Show which is being held in Waverly 
Market (29th-31st August). Specval 
attention is directed to the many ways 
in which electricity can help the keen 
amateur gardener to get better resu ts 
and to extend the scope of his hobby. 


Shoreham Company’s Expansio. 

Formation of an Electronics Divi- 
sion by F. G. Miles, Ltd., Shorehaia, 
marks a further stage in the develop- 
ment and expansion of this company 
which began in 1950 at Redhill with 
four employees and to-day employs 
over 600. Mr. F. G. Miles, managing 
director, said last week that the com- 
pany was undertaking increasing work 
in the design and production of flight 
and system simulators and procedure 
trainers, and the new Division, where 
they were designing and building 
computers, actuators simula- 
tors, would speed up work on contracts 
for the R.A.F., Royal Navy, B.E.A. and 
B.O.A.C. The manager and chief 
engineer of the Division is Mr. C. H. 
Bickerdike who, after service as a 
civilian scientific officer in the Royal 
Navy, was chief projects engineer with 
E.M.I., Hayes, and later was with the 
Redifon flight simulator division at 
Crawley. 


Materials Handling Convention 


three-day Convention on 
Materials Handling is being organised 
by the Materials Handling Sub-Com- 
mittee of the Institution of Production 
Engineers, and will take place at 
Leamington Spa, Warwickshire, from 
27th to 29th September. The Conven- 
tion theme will be “ Better Handling 
—Do It Now!” The official opening 
will take place at Leamington Town 
Hall, when the Mayor of Leamington 
will receive the delegates. The princi- 
pal speaker at the dinner following the 
civic reception will be the president 
of the Institution, Mr. E. W. Hancock, 
M.B.E. Full details and application 
forms may be obtained from the 
secretary of the Institution of Produc- 
tion Engineers, 10, Chesterfield Street, 
London, W.1 


All-Electric Public Washhouse 


An all-electric public washhouse 
has been opened in Holland Street, 
Salford, which is heated throughout 
by the “Panelec” low temperature 
radiant warming system. This system, 
which has been arranged to take 
advantage of off-peak tariffs, is 
installed both in the floors and ceilings 
of the building. 


Large Germanium Power 
Rectifier 
The first large germanium power 
rectifier equipment to be installed on 
the Continent has recently been put 
into service at Pechiney’s St. Jean- 
de-Maurienne factory, Savoy. The 
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egiipment was made by British 
T::omson-Houston and consists of two 
1,c00 kW, 250 V, 4,000 A fan-cooled 
geymanium power rectifiers. 
Working in parallel with existing 
motor convertors the B.T.H. rectifier 
equipment will provide the d.c. supply 
to a series of electrolytic cells for the 
production of aluminium at the St. 
Jean-de-Maurienne works. 


Crompton Lamps Sales Campaign 


During the 1956-57 lamp sales 
season, Crompton Parkinson, Ltd., 
will again be promoting strong sales 
support for stockists of their lamps in 
the form of a substantial advertising 
campaign and a variety of attractive 
sales aid display material. Both 
national dailies and Sunday papers 
are being used, as well as weekly 
magazines in which the recently intro- 
duced pink-glazed Crompton “ Charm- 
light ” lamp can be advertised to best 
effect. The Crompton “Charmlight ” 
is also featured in a specially prepared 
showcard, a framed colour transparency 
designed to clip on to the familiar 
illuminated sign, and a counter leaflet, 
but most of the 
new point-of-sale 
aids produced 
cover Crompton 
lamps _ generally. 
Among these is a 
bold but neat and 
attractive cut-out 
type showcard 
and cleverly 
contrived, thread 
suspended rotat- 
ing display. 

New mobile display All literature, 
for Crompton lamps including _cata- 

logues, retailers’ 
counter leaflets, price cards and 
pocket reference books has been 
revised and given a new look, and 
together with the display material is 
now available from any Crompton 
Parkinson branch on request. Car 
bulbs have been catered for with new 
display material, literature and adver- 
tising, and in addition to all the 
previously mentioned national pub- 
licity, space has been booked in the 
trade and technical Press to advertise 
Crompton lamps to a wide variety of 
industries. 


Large Order for Rolling Mill 

Drive 
_ An order valued at £750,000 cover- 
ing the electrical equipment for a 
4-stand tandem cold strip rolling mill 
has been placed with the British 
YThomson-Houston Co., Ltd., by the 
Steel Company of Wales, Ltd. The 
rill is to be installed at the Steel Com- 
pany’s Abbey Works, Port Talbot, and 
is for the rolling of steel strip up to 
Soin wide at a maximum speed of 
3,500ft/min. The weight of coil on 
{ne tension reel may reach as much as 
2§ tons. 

The electrical equipment to be sup- 
i lied by the B.T.H. Co. will comprise 
ene 3,500 h.p., three 5,000 h.p. and 


E 
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one 1,250 h.p. d.c. motors, two 
synchronous motor-generator sets for 
supplying the motors, and a large 
quantity of control gear. The motors 
are of the very low inertia type having 
high length/diameter ratio, and were 
specially developed by B.T.H. for the 
Steel Company of Wales’ cold tandem 
mills at Trostre and Velindre. The 
machines and scheme of control will 
follow the same general lines as used 
for the Velindre 5-stand mill which has 
recently gone into operation, but 
the B.T.H. is introducing a number of 
advanced features into the design of 
machines and control gear which have 
been dictated by the present-day 
rapid development in technique. 

The engineers of both companies 
will be collaborating on all aspects of 
the installation, which will be one of 
the most outstanding of its type in the 
world 


Brook Motors Service Centres 

With the title “ Brook Motors, Ltd., 
on the Map,” that company has pro- 
duced an amusing collection of pic- 
tures, with appropriate text, describing 
the cities and towns in which it has 
established service centres. In each 
case the manager’s and sales engineer’s 
portraits are reproduced and a number 
of the company’s motors and control 
gear are illustrated. 


Gas Turbo-Generator Order 


The Shell Petroleum Co. has ordered 
from the Metropolitan-Vickers Electri- 
cal Co., Ltd., a 4,500 kW gas turbo- 
generator set for base load operation 
on natural gas. It will be installed at 
Seria, British North Borneo. This 
machine, which will be similar in design 
to but larger than the L21 set running 
in Venezuela, is one of the range of 
axial-flow gas turbines designed by 
Metropolitan-Vickers for operation on 
natural gas or distillate oil fuels and 
suitable for base load, peak load, or 
stand-by duties where separate units 
of from 1,750 kW to 5,000 kW are 
required. 


Thermodare Delivery Service 


A new delivery service has been 
instituted by Thermodare (Great 
Britain) covering the whole country 
so that heaters can now be placed in 
position within a building ready for 


Mrs. W. S. Sawtell, Lady 
MacColl and Miss E. G. 
Paterson (seated, left to right) 
who judged the B.N.E. cooker 
competition. With them is 
Bailie Bruce Russell, the 
company’s engineer and 
manager in Scotland 


Specially equipped vehicles for the Thermo- 
dare delivery service 


the contractor to connect. For this 
purpose a fleet of specially equipped 
vehicles has been acquired. Stocks of 
storage heaters will be held in London, 
Bristol, Birmingham, Manchester, 
Leeds, Newcastle and Glasgow. 


Dowty Group Silver Jubilee 

To commemorate their twenty-five 
years of activity the Dowty Group, 
founded by Sir George Dowty, 
F.R.Ae.S., M.I.Mech.E., who is the 
chairman, have produced a well-illus- 
trated brochure reviewing the work 
of the constituent companies. Within 
their scope are aircraft equipment and 
components, rubber seals, hydraulic 
pit props and other hydraulic equip- 
ment, electronic and nuclear instru- 
ments and electrical units for aircraft 
and industry. 


Cooker Competition 

The result of the competition, held 
by British National Electrics, Ltd., to 
introduce their new “Britannia” cooker 
at the Scottish Daily Mail Ideal Home 
Exhibition, has just been announced. 
The judges were: Mrs. W. S. Sawtell 
(past chairman, E.A.W. Edinburgh 


Branch), Lady MacColl (member of the 
South of Scotland: Electricity Con- 
sultative Council) and Miss E. G. 
Paterson (senior demonstrator, South 
of Scotland Electricity Board, Edin- 
burgh Area). Standing behind them in 
the accompanying photograph is Bailie 
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Bruce Russell, engineer and manager~grecently paid a visit to the Tottenham 


in Scotland for Johnson & Phillips, 
Ltd., and British National Electrics, 
Ltd. The prize of a fully-equipped 
“ Britannia ” cooker was won by Mrs. 
T. Henderson, of Edinburgh, who 
submitted the only all-correct coupon 
from the many hundreds of entries 
received. 


Practical Classes at E.A.W. 


The Electrical Association for 
Women is resuming its autumn course 
of three practical classes in replacing 
fuses and rewiring plugs. They will 
take place at 6.30 p.m. on Wednesday 
evenings, roth, 17th and 24th October, 
at 25, Foubert’s Place, London, W.1 
(below Oxford Circus). The fee for 
the course is 2s 6d. Those attending 
will have the opportunity of seeing 
some of the latest domestic electrical 
equipment in the modern demonstra- 
tion and display room and test kitchen 
in the Association’s new headquarters. 


Radio and Appliance Exhibition 

On 21st August Miss Pat Hornsby 
Smith, M.P., in the presence of many 
London retailers and manufacturers, 
opened an exhibition held by L.E.S. 
Distributors, Ltd., electrical and radio 
wholesalers. The display consisted of 
a wide variety of products by radio and 
television manufacturers, and _ the 
appliance section included examples 
of heating equipment by Belling, 
Berry’s and Ferranti, among the 
models exhibited by Ferranti being a 
new convector and “coal effect” and 
“light effect” fires. On the Morphy- 
Richards stand the products included 
the company’s new range of blankets. 
In addition to Hotpoint washing 
machines, ironers, and Coldrator 
refrigerators, a luxury American G.E. 
type refrigerator was shown on the 
A.E.I. stand. 


Railwaymen Visit Benjamin 
Works 


Members of the Lighting Sub-Com- 
mittee of the British Transport Com- 
mission, British Railways Division, 


B.T.C. Lighting Sub-Committee at the Benjamin works. 


factories of the Benjamin Electric, Ltd. 
We reproduce a photograph taken on 
the occasion. Mr. A. H. Cole, chair- 
man of the Lighting Sub-Committee, 
was in the party but is not included in 
the photograph. 


Telcon Acquisition 

The Teiegraph Construction & 
Maintenance Co., Ltd., has now com- 
pleted the purchase of the share capital 
of Toolpro, Ltd., Ilford, a private 
company producing high-quality tools. 
Mr. L. J. Gray, the founder of the 
company, will continue as managing 
director, and Mr. F. C. Curtis, the 
works manager, is continuing in that 
position. 


Industrial Atomic Conference 


Reuter reports that what is claimed 
to be the first industry-sponsored 
international conference on nuclear 
reactors is being held this week at San 
Diego, California, under the sponsor- 
ship of the General Dynamics atomic 
division. Twelve European and 
Japanese physicists, chemists, metal- 
lurgists and engineers are participating 
in the conference, the British repre- 
sentative being Dr. P. Fortescue of the 
Atomic Energy Research Establish- 
ment, Harwell. 


Trade Announcements 


Horstmann Gear Co., Ltd., informs 
us that its London and Home Counties 
representative, Mr. H. R. Walker, is 
now on the telephone. His home 
address is 1, Bolsover Grove, 
‘Merstham, Redhill, Surrey (telephone: 
Merstham 2059). 

Remploy, Ltd., the organisation pro- 
viding work for the severely disabled, 
announce that in future all of their 
domestic electrical appliances are to 
be marketed by Foster Electrical Sup- 
plies, Ltd., who have been appointed 
sole distributors from 1st September. 
The Remploy appliances at present 
include fuse wire cards, soldering irons 
and greenhouse heaters. From Ist 
September a range of immersion 
heaters will also be available, and later 


Back row (left to right): 


Messrs. G. F. Woodward (B.T.C.), S. J. Wise (Railway Clearing House), P. Ross (Ben- 
jamin Electric), R. A. G. Gray (London Transport) and F. C. Foreman (Southern Region). 
Front row (left to right): Messrs. R. Fisher (Eastern and North Eastern Regions), J. G. 
Want (Railway Clearing House), J. Alexander (Scottish Region), Howard Long (Benjamin 
Electric), A. R. McGibbon (London Midland Region) and R. W. Hunt (Western Region) 
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in September Fosters will distribute 
a range of oil-filled radiators. These 
goods will be distributed through ‘he 
usual wholesalers, electricity sup 
authorities, etc., and counter leafiets 
are available from the distributors. 


Honeywell-Brown, Ltd., the Uniied 
Kingdom associates of the Inter- 
national Honeywell organisation, hive 
opened a branch office at 123, Cumber- 
land Road, Dundonald, Belfast, uncer 
the supervision of Mr. W. J. Edwards. 


Alfred Herbert, Ltd., Factored Divi- 
sion, Red Lane Works, Coventry, 
announce that they have been z<p- 
pointed sole selling agents in the 
United Kingdom for “ Gildemeiste:” 
automatics. A large range of special 
attachments are available for eccentric 
turning, slotting, spherical turning, 
copying, recessing, eccentric recessing, 
longitudinal turning, thread chasing, 
etc. Four- or six-spindle machines are 
made for bar or chuck work, both 
being of the work rotating type. Tool 
rotating chucking machines are offered 
in two models having a turning length 
of 6in and 7}in respectively. 


Midland Silicones, Ltd., have made 
arrangements for the additional dis- 
tribution of silicone electrical insulat- 
ing compound MS 4 by the British 
Central Electrical Co., Ltd. 6 & 8, 
Rosebery Avenue, London, E.C.1, 
which will handle sales in South Wales 
and Southern England. 


The White Electrical Instrument Co., 
Ltd., has appointed the Bowes Engi- 
neering Co., Bank Chambers, Sandhill, 
Newcastle-upon-Tyne, I, as its sole 
agents for the counties of Northumber- 
land, Durham, Cumberland, Westmor- 
land and the Tees-side district of 
Yorkshire. 


Beck & Pollitzer, Ltd., Universal 
House, Southwark Bridge, London, 
S.E.1, have formed Beck & Pollitzer— 
Overseas, Ltd., to carry out exhibition 
standfitting and electrical contracts 
abroad, with Mr. Kenneth Priddy as 
exhibition manager. 


Clarkson (Engineers), Ltd., have 
opened a new stockroom and office at 
32, Shaftesbury Square, Belfast. Mr. 
K. D. Levis has been appointed tech- 
nical representative. 


Consultants’ London Office 


Messrs. C. S. Allott & Son, consul:- 
ing engineers and architects, 1, North 
Parade, Manchester, 3, and Croxley 
House, 14, Lloyd Street, Manchester, 
2, have opened a London office at 
20/22, Bedford Row, W.C.1 (tele- 
phone: Holborn 1691/2). ‘Mr. L. B. 
Ollier, B.Sc.Tech., M.I.C.E., is resi- 
dent partner in charge, with Mr. H. S. 
Mayo, B.Sc., A.M.I.C.E., chief 
assistant. At present the Londo. 
office is chiefly concerned with civ’ 
engineering works for the Bradwe| 
and Berkeley nuclear power statiors 
in conjunction with the English Elec- 
tric Co., Babcock & Wilcox, and Taylo~ 
Woodrow Construction Group. 
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OVERSEAS ELECTRICAL TRADE 


Exports to North America Almost Doubled 


A N important factor in the rise in British electrical 
exports in the first half of the year was the success achieved 


in the North American market. 
published by the Board of Trade ( 


The latest figures 
for July) show that, in 


common with electrical exports generally, there was a slight 
decline from the June totals but the value of shipments 
to both Canada (£1,081,183) and the United States 
(£829,009) remained well above the level of a year ago. 
For the first seven months of the year exports to Canada 
have amounted to £7,570,272 (against {4,072,273 in the 
corresponding period a year ago) and to the United States 


£5,5932,780 (£2,690,488). Canada now ranks fourth and 
the United States fifth among importers of British electrical 
equipment. 

Altogether, electrical exports last month amounted in 
value to £18-6 million (see Table I). This was {0-4 
million below the June total, a small contraction which may 
be accounted for by the holiday season. In general, the 
industry’s overseas trade has maintained a fairly level course 
over the last three or four months, as will be seen from 
the graph reproduced on the next page, which also shows 
the effect of the rail and dock strikes on last year’s exports. 


TABLE |._ELECTRICAL EXPORTS 


Seven months ended 


| | Seven months ended 


Class July, uly Class july, uly, July, 
1956 956 1956 1956 | 1955 1956 
£ £ £ £ 
Generating sets and generators: Cookers due 70,170 | 842,225 581,007 
Diesel-driven, up to 10 kW 216,564 782,426 1,050,823 | Toasters 5 el 5,380 | 220,633 164,530 
Ditto, 10 to 65 kW .. i, 139,882 957,925 887,729 Other cooking apparatus aa 35,316 | 200,298 256,599 
Ditto, 65 to 200 kW 79,794 690,93) 1,021,9 Parts and accessories ee 79,729 | 461, 592,505 
Ditto, over 200 kW.. wr 310,690 2,798,701 2,094,906 Space heating appliances ne 15,180 | 268,147 265, 
Spark ignition engine driven 32,196 127,782 246,945 | Water heating appliances eae 31,011 | 204,266 236,411 
Steam turbine driven 116,956 8,544 471,031 Other heating appliances ae 790 | 190,838 282,772 
Hydraulic turbine driven 368,804 51,786 Parts and accessories yas 57,871 492,002 444,9) 
Other prime mover driven "5,837 220,180 441,476 | Irons : ‘sa 66,709 710,508 | 684,798 
Generators, not ae ate kW 133,768 849,563 | 5,077 | Arc welding equipment, a.c. ag 64,827 ft | 97, 
Ditto, over 200 k 71,249 724,624 568,820 Ditto, d.c. pe 37,130 199,588 320,523 
Parts of 473,754 2,850,331 3,894,583 Resistance welding equipment 14,939 | 129,136 135,604 
Motors, complete, other than railway, tram- Electric furnace plant ae 8,822 276,313 947 
way and trolley-bus: Magnetos, ignition ies 40,055 109,690 230,335 
Up to $ h.p 144,822 1,419,975 1,391,247 Sparking plugs as 131,552 | 1,056,822 ‘1,111,071 
Cver 4 ber. under Ih. Pp. 8,165 432,847 422,630 Elec. appliances for aeropl n.e.s. crew 74,389 1,301,669 | 1,512,773 
Ih.p. to 250 hp... 421,800 2,468,150 2,953,554 Ditto, for motor vehicles, n.e.s. 336,793 | 2,101,881 | 2,505,515 
Over 250 h.p. 62,207 471,780 508,733 Ditto, for cycles, n.e.s. ; a 51,637 | 508,371 | 476,532 
Railway, tramway and trolley-bus motors Signalling app. (incl. traffic signals) : 56,723 315,304 436,131 
complete and parts of all motors 156,361 998,622 1,155,584 = Industrial radio-frequency equipment és 15,491 | 97,639 76,831 
Motor starting and controlling gear 281,409 1,291,446 1,681,183 Bell app. (not telegraphic or telephonic) ... 8,282 — 58,119 63,797 
— Instruments, commercial 163,533 ,139 1,229,919 
2 705, 454 18, 332,630 19, 728, 035 House service meters (including parts) 119,738 820,010 1,159,677 
-———- ———  Electro-medical apparatus (not X-ray) 096 315,809 402,544 
Converting machinery 22, 689 | 264, 073 241,150 | X-ray apparatus (excl. tubes and viel 55,657 435,614 455,995 
Mercury-are rectifiers 66,347 438,011 474,779 Vacuum tubes 41,567 148,506 198,240 
Transformers for lighting, "heating and Ceiling fans, complete 91,601 — 564,529 760,899 
power (incl. coils) .. see 1,053,831 5,762,265 7,492,604 Desk fans, eaaaadie and parts of desk and | | | 
Switchgear and switchboards (not telegraph ceiling fans ... | 37,356 191,079 | 248,237 
or telephone), -s to 200 A and 660 V 284,939 1,799,178 1,933,824 | Vacuum cleaners : 157,017 961,380 984,167 
Ditto, other 1,261,462 6,668,290 8,301,220 Floor polishers .237 | 625,933 543,400 
| Food mixers ... 66,097 326,416 455,961 
2 689, 268 M4, 931,81 817 “18, 443, 577 Hair clippers and dry shavers A 69,132 448 481,190 
Other portable appliances ... 28,319 | 305,891 219,328 
Primary batteries: Parts... 111,319 | 526,366 
oe 77,545 466,101 559,789 Portable elec. tools (not saws) and parts ... | 837 1,276,670 1,519,161 
Radio .. 289,748 1,167,136 1,745,959 
Other.. 43, 255,784 684 
Parts (excl. carbons) 38,786 210,394 271,147 | 
—-— — Cables and wires: | | 
a ps: Telegraph and telephone, submarine j 43,527 | _ 489,993 | 1,442,127 
24V... 117,190 598,267 719,125 Ditto, other . 886,295 3,346,801 | 5,879,638 
Ditto, under 24 40,501 | 208,922 214,382 Cotton, silk or art. silk insulated 33,067 | 338,038  401,2: 
Arc lamps and Ag : 25,204 86,231 150,203 Enamel, glass or asbestos insulated 95,639 502,034 668,293 
| Discharge lamps, fluorescent tubes, 7,731 Paper insulated 518 4,289,429 6,647,966 
Rubber insulated... 543,217 | 3,209,075 | 3,656,788 
Radio and television, etc., apparatus: | 139, ‘418 | 513,354 | 980,475 
Thyratrons, hot cathode mercury vapour | |, Other 220,245 1,264,431 | 1,616,674 
and gas-filled rectifiers (excl. mercury arc } | 
rectifiers), photo-electric cells, stabilizing | 2,733,926 | 13,953,155 | 21,293,200 
and cold cathode haere magnetrons, | | 
kiystrons | 20494 143,144 188, | 
Cathode-ray tubes ... au 64,297 72,156 194,603 | | 
Ss her valves (not X-ray) .. | 296,804 1,196,763 1,486, | | 
Ports (excluding glass bulbs) | 8,901 | 160,864 | 76,946 | Accumulators for motor vehicles ... 172,838 | 969,515 1,214,432 
Radio and television transmitters cay 216,354 999 | 691,426 Ditto, traction 27,252 | 107,333 157,367 
Commercial radio and radar i aaa 1,152,468 | 6,739,813 | 8,546,359 Ditto, radio and other r portable 95,089 405,571 614, 
Domestic radio receivers, mains ... = ,653 1,105,699 959,306 Ditto, other 15,208 172, 472,975 
D ‘to, battery 78,534 565 | 557,789 | Parts and accessories 81,656 620,410 612,074 
Cicco, other (incl. car) 24,974 145,654 178,511 — Elec. porcelain, etc. (incl. insulators) 140,762 613,663 795,664 
Re diograms =< 22,652 314,253 250,311 Insulating cloth and tape 403 ,320 421,857 
Teievision sets 42,498 4,4 77,591 Other insulating material 127,805 634,466 736,788 
Public address equipment eee 74,316 | 567,794 618,061 Permanent magnets ... | 40,612 323,505 — 317,709 
Sound reproducing app., n.e.s. 37,9 164,840 231,189 Radio, telegraph and telephone ‘testing | 
Components and parts, n.e.s. 716,240 4,004,426 4,779,134 equipment, n.e.s. .. ' 63,632 297,739 304,597 
— Scientific elec. instruments (not telegraphic | 
2 858, 1 15 15,549,458 19. 036,516 or telephonic): | 
- Time recorders and time com- | 
Te egraph and telephone installations "598, 201 4,389, 451 4,374, 576 plete 21,276 | 189,155 96,833 
Te «phone instruments, separately inensinte 207,461 | 87,775 937,904 Other ‘ sky 208,909 1,426,066 1,412,112 
Te!ograph and telephone parts 798,412 3,241,718 4,408,956 Electrical machinery, nes. . 98,561. 695,566 831,390 
Lio apparatus for long distance commun. 402,565 534,077. ~—+‘1,456,621 ~—_ Electrical apparatus and appliances, | nes. | 845,401 3,984,013 5,372,902 
2,006,639 8,753,021 11,178,057 TOTAL ... 18,598,891 103,758,351 128,165,590 
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TABLE II._DISTRIBUTION OF EXPORTS OF ELECTRICAL MACHINERY, APPARATUS AND APPLIANCES 
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Seven months ended 

Country July, July, July, 

1956 1955 1956 

£ 

Soon Islands 54,577 375,045 504,412 
Gibraltar ‘ 13,530 134,113 267 950 
Malta and Gozo 42,747 312,298 425,306 
Cyprus ids 100,612 628,652 996,589 
Sierra Leone ... 22,714 158,058 174,108 
Gold Coast... ag 84,663 899,875 975,773 
Nigeria .. 306,787 | 1,676,357 | 2,070,194 
Union of South Africa - ais ‘ea 1,389,006 | 10,169,793 | 9,162,887 
Rhodesia and 478,803 | 2,617,289 | 3,689,556 
Tanganyika sat sta ae 58,219 525,784 379,752 
Kenya ... 272,571 980,768 | 1,639,962 
Uganda... 65,402 557; 520,731 
Anglo-Egyptian Sudan 61,254 534,363 571,928 
Mauritius 17,147 199,705 169,513 

Aden aes 38,614 299,111 48,9 
Bahrain, Qatar and Trucial States aw, Sex 30,381 510,815 587,643 
Kuwait 20,487 585,356 745,982 
India... 1,690,024 | 8,307,427 | 12,375,292 
Pakistan 453,349 | 2,275,180 | 2,150,616 
Singapore 316,303 | 2,082,848 | 2,104,663 
of Malaya. 250,1 1,540,744 1'869,255 
Ceyl 256,749 734,527 | 1,208,035 

North Borneo 31,739 2,087 178,611 
Hong Kong 285,906 1,009,578 1,491,807 
Australia am 2,439,441 | 11,441,374 | 13,429,082 
New Zealand ... ‘ne se aa 824,674 | 7,007,914 | 6,246,267 
Canada 1,081,183 | 4,072,273 | 7,570,272 
Barbados sa 28,004 120,895 186,276 
Trinidad 97,722 610,678 778,108 
British Guiana jae a 48,578 332,198 285,917 
Other Commonwealth countries ... she 64,001 698,437 606,043 
Irish Republic ; 5 267,957 | 2,245,118 | 2,093,614 
Soviet Union ... tt »346,377 | 1,745,871 
Finland 141,622 711,658 | 1,035,054 
Sweden ids 377,698 | 2,379,137 | 2,291,366 
Norway 187,308 | 2,250,841 1,511,163 
Denmark 189,685 | 1,031,002 | 1,238,160 
Poland ... 7,2 66' 183,553 


Seven months ended 

Country July, July, uly, 

1956 1955 195¢ 

Western Germany 181,026 | | 
Netherlands ... 641,354 | 3,777,337 | 4,308,970 
Belgium 297,712 | 1,689,335 | 2,000,004 
France 340,952 | 1,844,066 | 2,232,524 
Switzerland 79,139 99,768 676,79 
Portugal 91,540 | 1,562,674 | 1,137,456 
Spain... 653,222 975,919 | 2,662,512 
italy... ine 204,036 | 1,601,548 | 1,979,247 

Yugoslavia... 49,948 398,580 392,603 
Greece 242,943 1,603,528 
Turkey abe 77,734 648,920 529,75 
Belgian Congo 28,507 180,966 201,908 
French Morocco 29,112 209,646 298,258 
Portuguese Africa 12,365 121,507 148,119 
Egypt ... 234,731 931,732 | 1,328,990 
Libya ... at 31,191 102,097 154,497 
Jordan ... 56,921 187,436 391,223 
Saudi Arabia ... 147,111 485,702 818,959 
iran... ‘ab 129,283 398,172 | 1,247,259 
Thailand 80,415 882,155 703,231 
Japan 39,144 550,547 434,583 
United States ... 829,009 | 2,690,488 | 5,932,780 
Cuba ... 56,362 153,360 64,87 
Mexico 67,729 218,677 456,938 
Colombia 53,427 559,145 545,036 
Venezuela 220,587 | 1,586,161 | 2,000,492 

Brazil ... 34,865 261,138 | 1,359,119 
Uruguay 16,943 264,526 79,016 
Argentine Republic 138,226 | 1,066,939 539,026 
Other foreign countries... 288,434 | 1,614,059 | 1,711,080 
TOTAL 18,598,891 {103,758,351 (128,165,590 


In the machinery section the greatest increase in sales 
has been in transformers, with a total value for the first 
seven months of this year of £7,492,604 as compared with 
£5,762,265 a year ago. Among goods and apparatus radio 
and television equipment manufacturers have been especially 
successful, with sales amounting to £19,036,516 (against 
£15,549,458), and in the allied field of telegraph and 
telephone equipment exports have risen from £8,753,021 
to £11,178,057. Exports of wires and cables so far this year 
have reached a value of £21,293,200 (against £13,953,155)5 
but in the last two months there has been a decline from 
the high figures achieved earlier in the year. Australia 
took substantially less in July than a year ago, against 
which there were larger purchases by several countries, 
including India, Rhodesia and Nyasaland, Pakistan, Ceylon, 
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Iraq, Colombia and Venezuela. Table II shows the 
distribution of all the machinery and apparatus included 
in Table I. 

Apart from the goods in the electrical division of the 
Board of Trade returns, the following equipment appears 
in other sections and is not included in our tables : — 


Electrically operated washing machines, complete, not 
exceeding 150 lb net weight: July, £279,912; seven months, 
£2,088,897 (£1,868,686). Ditto 150-250 lb net weight: 
July, £85,500; seven months, £717,632 (£783,434). Parts: 
July, £71,877; seven months, £503,042 (£372,484). 

Electric lighting fittings and lanterns, complete, with or 
without bulbs (excluding arc lamps, searchlights and cycle 
lamps): July, £140,541; seven months, £1,019,028 £718,232). 
All other electric lighting appliances (excluding vacuum 
tubes and lamp bulbs), accessories, fittings and parts, n.e.s. : 
July, £2,675,265; seven months, £2,318,177 (£2,089,637). 

Electric carbons, including parts: July, £53,726; seven 
months, £344,444 (£279,321). 

Welding electrodes (excluding carbon), covered: July, 
£104,231; seven months, £805,098 (£692,121). 

Electric conduit tubes and cased tubes: July, £69,535; 
seven months, £480,212 (£364,803). 

Electric locomotives: July, £344,560; seven months, 
£1,337,724 (£1,353,744). I.c. engine locomotives with elec- 
trical transmission: July, £577,671; seven months, £5,681,635 
(£3,068,519). 


Electrical Imports 


Imports of electrical equipment in July amounted to 
£1,820,108 as compared with {2,131,748 in June and 
£2,241,867 in July, 1955. For the first seven months of 
the current year equipment to the value of £13,806,168 
has been imported, an increase of £852,302 over the totz] 
for the corresponding period of last year. The largest 
suppliers were the United States, Western Germany anil 
the Netherlands (£510,527, £316,572 and £284,92¢, 
respectively in July), the main type of equipment importe'l 
being radio and electronic apparatus. 
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High Voltage Impulse Testing 


oi Transformers—! 


Iweutse testing has been recognised for over 20 years 
as the proper method for ensuring that power transformers 
are correctly designed and built to withstand the abnormal 
insulation stresses set up under system surge conditions: 
particularly those due to lightning. Such conditions give 
rise to an entirely different distribution of voltage in the 
windings from that obtaining in normal operation and 
cause local stresses of an order of magnitude which can 
only be reproduced by the use of the very short impulsive 
voltages characteristic of the impulse test. 

Introduced in the late 1920s, to meet the immediate 
practical need for producing transformers capable of with- 
standing the lightning surges experienced on the overhead 
power systems then being rapidly developed, early impulse 
testing was very much of an “experimental” nature. 
Impulse generators were designed and built largely by 
trial-and-error methods; high-speed cathode ray oscillo- 
graphs were not at the time available for checking wave- 
shapes; and much improvisation was necessary to make up 
for the lack of suitable high voltage insulating materials. 

Although the growth of high voltage technology and 
the commercial development of many new materials has 
since removed most of these early difficulties, impulse 
testing was destined for many years to be regarded by 
engineers as primarily a laboratory technique. The view 
was widely held that tests should be made only on experi- 
mental coil stacks rather than risk the damaging of finished 
transformers. The impulse test has never, in fact, been 
generally accepted as a commercial routine test, a fact 
which can be attributed to the many problems and diffi- 
culties which have arisen, of which those of more current 
interest form the subject matter of this article. 

Notwithstanding these difficulties, impulse testing has 
probably contributed more than any other field of research 
to the development of the modern power transformer. 
Moreover, there is to-day a growing recognition that 


TABLE | 
Highest ee Ratio: | 
system test voltage 
voltage kV crest volengs 
kV r.m.s.* System voltage 
A B A B 
300 1,050 3-5 
245 1,050 900 43 3-7 
170 750 650 4-4 3-8 
145 650 550 45 3-8 
123 550 450 4:5 40 
56 + 10 per cent 350 5-3 
33 200 6:1 
100 9-1 
56 80 12-1 
3-3 65 19-6 


An Analysis of Present-Day Practice 


* Defined as 10 per cent above nominal r.m.s. line voltage. 

Values for system highest voltages over 66 kV from I.E.C. recom- 
mendations for insulation co-ordination. Publication No. 71 (1954). 
O ver 300 kV, see Table Il. 

A for non-effectively earthed systems. 
systems. 


B for effectively earthed 


By G. H. HICKLING, B.Sc., A.M.LE.E.* 


3, FRONT OF WAVE TEST (U.S.A.) 
(RATE OF RISE 1,000 kV/j1sec:CREST VALUE 150 PER CENT ) 
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NOMINAL TEST VOLTAGE (PER CENT) 


TIME (sec) 


Fig. |.—Impulse waveforms 


it affords the most certain method of eliminating all defects 
of transformer insulation whether due to faults in design 
or in manufacture. In the U.S.A.':? routine impulse 
testing of small distribution transformers is now, to some 
extent, being used for “ quality control ” purposes. 

The very conservative approach to the practice of 
impulse testing is reflected in the lack of uniformity to be 
found in the relevant national standards—where in fact 
these exist at all. A British Standard* defining the prin- 
ciples of impulse testing appeared in 1940 (following 
recommendations published two years earlier by the 
I.E.C.), but as yet no such standard has been issued 
defining specific tests to be applied to transformers or 
other plant. The industry has meanwhile drawn up a 
practical set of testing rules, and similar testing codes have 
been adopted by many other countries; but differences 
between such national rules are perhaps more apparent 
than points of agreement. 

The British rules require the application during each 
test of two “ chopped ” impulse waves of crest amplitude 
equal to 115 per cent of the nominal impulse test level, 
followed by two 1/50 microsecond full waves although 
some recent specifications require an additional 100 per cent 
full wave shot prior to the chopped waves. These two 
waveshapes, representative of lightning surges which either 
just flash over, or just fail to flash over the system protec- 
tive rod-gap, are illustrated in Fig. 1. Waveforms are 
defined in B.S. 923.° 

Testing specifications currently in use in the U.S.A. 
cover broadly the same requirements as the British, but 
the waveform used is somewhat easier—particularly when 
wavefront tolerances are taken into account. The standard 
wave is 13/40 psec, but the maximum front duration 
permitted (A.S.A. C57.22) is 2-5 usec up to 650 kV, and 
above this 3-0 wsec. The corresponding limit stipulated in 
B.S. 923 and in the I.E.C. rules is 13 psec. Since this 
may mean a difference of some 30 per cent in intercoil 
stress, in an average transformer, the discrepancy is of 
some consequence. 


* C. A. Parsons & Co., Ltd. 
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1,603,528] 
529,075 
201,908 
298,758 
154.497] <2. CHOPPED WAVE ROD GAP CHARACTERISTIC 
427,880) |. FULL WAVE ae 
391,223 
818,959 
281,759 4 
247,259 
879,472 
703,231 
370,678| 
434,583 
932,780] 
264,872] 
456,938 
45,036] 
367,031 0 2 3 4 5 6 
200,009 
359,119 
79,016 
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The test voltage levels (or “ basic insulation levels ”) 
at present in use are shown in Table I. The figures shown 
for the higher system voltages are those recommended by 
the I.E.C. in 1954 and are shown in two groups A and B, 
the appropriate values depending on the method of neutral 
earthing adopted. The present trend is to adopt 
“ effective ” earthing of systems of 132 kV and over with, 
consequently, the lower insulation levels. The American 
Standards Association have also adopted insulation levels 
in line with Table I. 

Certain American standards require, in addition to the 
two test waves described above, a further test known as the 
“ front-of-wave ” test. Although this wave, also repre- 
sented in Fig. 1, is made with a crest amplitude 50 per 
cent greater than the nominal test level, it is of such short 
duration that the resulting stresses, in a normal trans- 
former, do not at any point significantly exceed those due 
to a standard chopped wave. In contrast, a number of 
European countries restrict their commercial testing to 
the application of full wave shots only. With this limita- 
tion, as will be shown in the second part of this article, 
the impulse test, so far as intercoil insulation is concerned, 
is far less effective. In this context, the 15 per cent over- 
voltage required for the chopped wave test, although 
logical, is somewhat arbitrary and has the effect of 
increasing the disparity between British and Continental 
specifications. 

The problems, both technical and economic, involved 
in the practical application of impulse testing are by no 
means peculiar to extra high voltage transformers, 
although, naturally, certain difficulties are aggravated, and 
the costs of equipment increased, when tests on such units 
are involved. Paradoxically, in fact, some of the problems 
in design both of impulse test plants and of the trans- 
formers themselves are most apparent in the lowest voltage 
range, for which, as reference to Table I will show, the 
ratio of impulse test voltage to system a.c. voltage is the 
maximum. 


Testing in Transformer Shop 

Transformers, like other items of electrical plant, are 
being manufactured in increasingly large units. Each 
increase in size increases the costs of handling, erection 
and transportation. Therefore, whilst it has in the past 
been found convenient to carry out impulse tests on trans- 
formers in separate high voltage testing laboratories, so 
avoiding interference with production and routine testing 
in the production shops, this policy for larger units has 
become entirely uneconomic. Apart from extra handling 
costs, considerable delay is incurred for special re-erection 
and preparation for test. For these reasons the writer’s 
organisation decided some years ago that impulse tests 
on transformers over about 30 MVA should be carried 
out, concurrently with power-frequency testing, in the 
transformer shop test bays. 

Entirely new testing plant° was installed for this purpose, 
part of this equipment being visible in Fig. 2. A unique 
feature is that the complete plant is transportable and 
may be assembled at any part of the test area as and when 
required, to suit production needs. 

One of the anticipated difficulties of introducing a high 
voltage impulse testing plant (the generator in this instance 
is rated at 23 megavolts with a capacity of 60 kW sec) into 
a large production shop, was the possible risk to both 
personnel and existing electrical plant from induced surge 
voltages. Experience previously gained in the high 
voltage laboratory, however, indicated the nature of the 
precautions to be taken, which in essence involved the 
provision of a continuous steel-mesh earth mat over 
the entire test floor, efficiently bonded to all steelwork, 
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pipes, conduit, etc., in the adjacent parts of the building. 
Care was also taken to avoid “ loop circuits ” in electrical 
power wiring which might be coupled with discha: ge 
paths of the impulse generator. The success of thse 
measures is indicated by the fact that the plant has fve- 
quently been operated at full output without on «ay 
occasion causing damage to other equipment or interfer- 
ence with shop working. 


Problems of Correct Waveform Generation 


The first essential in complying with impulse t:st 
specifications is clearly the generation of correct voltage 
amplitude and correct waveshape at the transformer 
terminal. For small transformers which do not appreci- 
ably load the generator, this presents no problem. The 
need in recent years for impulse testing the very much 
larger transformers now being built has, however, given 
rise to some embarrassment in that manufacturers relying 
on older impulse plants have found it impossible to test 
within the specified tolerances on the 1/50 microsecond 
waveform. 

The designers of earlier impulse generators appear to 
have given little thought to the nature of the load 
impedance presented by the object under test, beyond 
stipulating that its capacitance should be appreciably less 
than the main discharge capacitance of the generator. 
For transformers in particular, the load impedance and its 
effect on generator waveform appear to have been regarded 
as too complex for practical analysis. The low inductance 
offered by large transformers, consequently, has not 
infrequently given rise to difficulties in maintaining the 
stipulated minimum wavetail duration, whilst the large 
capacitance of high voltage bushings has occasionally 
caused difficulty also in complying with the 50 per cent 
tolerance on wavefront. 

It is common experience that the maintenance of impulse 


Fig. 2.—Part of a new testing plant for use in the production shops 


ag 
390 2 
4 : 
! 
= 
i 
H 
i 
Fig. 
| cont. 
wave 
wave 
wa\ 
volt 
volt 
Win 
im 
par 
the 
Pp 


GUST 1.)56 


buildiig. 
electrical 
lischa: ge 
of thse 
has f:e- 
on aay 
interfer- 


on 


test 
voltage 
isformer 
appreci- 
n. The 
‘y much 
T, given 
relying 
> to test 
osecond 


ypear to 
ne load 
beyond 
bly less 
nerator. 
and its 
egarded 
uctance 
as not 
ing the 
e large 
sionally 
er cent 


mpulse 


ELECTRICAL REVIEW 31 AUGUST 1956 


CR | 
| CONTROL \ 


(a) 


4 WAVEFRONT 
TIME CONSTANT 


Lf 
(max) = 


(40H) 
Fig. 3.—(a) Normal r-c wavefront 
control circuit and (b) inductive ¢](3yF) 
wavefront control which eliminates RS(iooM) L 
wavetail decay due to the series 
resistance r 
(>) 


wave duration becomes most difficult on windings of low 
voltage rating. The reason for this is apparent from the 
ratios, shown in Table I, of test voltage to rated a.c. 
voltage, which rise rapidly for the lowest voltages. The 
winding inductance, as may readily be shown, decreases 
in proportion to the square of the rated voltage. The 
impulse generator output capacitance can be increased by 
parallel connection of stages, but only in inverse ratio to 
the square of the test voltage; as will be seen this is not, in 
many cases, the real limiting factor. 

The basic principles of waveshape control may be con- 
sidered with reference to Fig. 3 (a), in which is shown a 
simplified circuit of the generator (represented as a single 
stage) connected to the transformer on test. This diagram 
shows the normal arrangement for wavefront control by 
means of a series r.c. circuit. The wavetail duration on 
open circuit is controlled by the time-constant CR. When, 
however, a large transformer, of low effective inductance 
(L), is connected to the generator the ultimate limiting 
factor becomes that of the discharge of the generator 
capacitance through this inductance. The theoretical 
maximum half-value time of the voltage wave for a given 


generator capacitance C is given by T a“ VLC. Thus 


ultimately the economic factor, in the cost of high voltage 
capacitors, will fix a limit to the size of transformer of 
a given voltage which may be tested with correct wave- 
shape. 

The theoretical maximum duration given above corres- 
ponds to the first one-sixth of a period of an undamped 
oscillation between L and C, and as such does not repre- 
sent an acceptable test waveform; in practice a finite 
resistance R must be provided, with a consequent further 
reduction in wavetail time. A much more important 
factor, however, the effect of which does not appear to 
be generally appreciated, is that of the L/r time-constant 
die to the presence of the series resistance r used for 
wavefront control. This fixes a definite limit to the decay 


tine even though the generator capacitances were infinite. 
Unavoidable stray inductance (LS) in the circuit com- 
P ising the main generator capacitors and load capacitor 
fixes a definite minimum value for this resistor to avoid 
wavecrest oscillation. 


This limitation is encountered with 
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all large impulse generators, although the higher induc- 
tance of many earlier generators, with consequently higher 
internal damping resistance, is to a large extent responsible 
for their inability to give satisfactory test waveforms on 
transformers. 

Fortunately, an alternative method of controlling wave- 
front, which was used in some very early generator designs, 
circumvents this last difficulty by eliminating the wave- 
front resistor and capacitor altogether. This is the 
inductive wave front control circuit to which attention 
was again drawn recently by Monahan. The arrange- 
ment is shown in Fig. 3 (b) in which typical values are 
given; it is suitable in practice for low test voltages only. 
With this circuit the generator output capacitance becomes 
the sole limiting factor and a material improvement results 
for tests on windings of 33 kV and under. This is shown 
by comparing the limits of transformer kVA for a given 
generator in columns (a) and (b) of Table IlL—to be referred 
to later. 


Calculation of Waveshape Limitations 


The difficulty of being unable to stipulate in advance 
whether any given transformer could be correctly impulse 
tested with available plant led the writer and his colleagues 
to investigate methods of calculating waveform limits from 
transformer ratings and design data. The use of the 
recurrent surge oscillograph to “ pre-view ” the impulse 
waveform had been suggested, but at best this could only 
be applied at a Jate stage during manufacture. Determina- 
tion of wavefront time requires only a knowledge of the 
winding input capacitance and the bushing capacitance, 
which data are generally readily available. In practice, 
however, wavefront control has presented no problem. 
For calculation of the maximum duration of wavetail 
obtainable it is first of all necessary to calculate the 
winding leakage inductance, assuming terminals not under 
test to be solidly earthed. This can be shown to depend 
generator in columns (a) and (b) of Table II—to be referred 
percentage reactance. 

It is worth noting that although at one time it was 
thought undesirable from the standpoint of sensitive fault 
detection, it is now the general practice, on large trans- 
formers at least, to earth solidly all terminals not under 
test. If this is not done, care must be taken to avoid 
excessive induced voltages in the other windings. 

Having determined the values of inductance, wavetail 
durations may be calculated from a knowledge of the 
parameters C, R and r of the generator, for the appropriate 
test voltage. Solution of the differential equations 
involved may in practice be very much simplified by the 
use of graphically derived correction factors (details of 
the method are to be published elsewhere) for the effects 
of the two parameters R and r separately. The calculation 
method may be used to save much time when impulse 
testing a transformer by calculating the optimum 
generator parameters beforehand, its accuracy being 
usually adequate for this purpose. For example, a 
particular 15 MVA 33/11 kV transformer was calculated 
to have inductances of 0-014 and 0-0032 henry, for the 
h.v. and l.v. terminals respectively. The calculated wave- 
tail durations with appropriate generator capacitance and 
resistance values were 62 usec for the h.v. and 48 usec for 
the l.v. side; and on test measured wavetails of 64 and 
45 usec were obtained. It may be noted that the latter 
value, on the l.v. side, was limited mainly by the presence 
of series resistance in the generator, its capacitance of 
3 uF giving a theoretical maximum wavetail time of 
approximately 100 usec. 

Similar calculations were employed in designing the 
impulse test plant shown in Fig. 2, already referred to, 
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+200kV 


Fig. 4.—Impulse generator circuit used for maximum voltage 
efficiency and minimum source-impedance. The main generator 
capacitors C (and also the wavefront control capacitors c) are 
charged in parallel through resistors, preparatory to generator 
operation, to a voltage of the order of |OOkV. Discharge is initiated 
by causing the first sphere-gap S, tospark over. This increases the 
potential on the upper sphere of gap S, which immediately breaks 
down, cascading of S, and all subsequent gaps following in like 
manner. Finally, all of the main capacitors C become series connected 
(through gaps S and damping resistors r) giving an output voltage, 
for n stages, approximating to n times the stage voltage. Wavefront 
and wavetail control, in each stage, is essentially as described with 
reference to Fig. 3a 


and led to the choice of a total stored energy value of 
60 kW sec with a maximum voltage of 23 million. The 
generator has 12 stages, the important characteristics, when 
connected for each of the recognised standard test levels, 
being as shown in Table II. Estimated maximum trans- 
former ratings in MVA, for testing with the correct nominal 
wavetail duration of 50 microseconds are also shown. It 
will be seen that, with possible rare exceptions in the 
cases of 3-3 to 11 kV l.v. windings, these are adequate to 
meet all likely requirements. 

Despite what can be done to afford quick and simple 
means of adjusting impulse generators to give the required 
test waveform, it remains true that the most useful impulse 
test plant, for use where commercial tests have to be made 
on many types of transformer, is one in which the minimum 
of adjustment is necessary to adapt it to widely different 
transformer ratings. With this end in view the generator 
just referred to was designed around a special circuit, 
originally developed in Germany,’ which is shown in 
Fig. 4. By including separate built-in load capacitors in 
each stage of the generator, it is possible to reduce the 
total series resistance to an exceptionally low value (see 
Table II) thus minimising the influence of the transformer 
load on both front ahd tail of the output wave. The large 


TABLE I1.—2} MV, 60 kW sec Impulse Piant. Maximum 
MVA Transformer Ratings for Impulse Test within 
B.S. Waveform Tolerances 


Gene- 
rator 

test gene- 
voltage) rator 
stages 


Maximum 
transformer 
MVA* 


* Three-phase transformers assumed, with 10 per cent reactance 
up to 66 kV, I5 per cent for 132 kV and over. For single-phase 
units MVA values should be divided by 3. 

+ MVA values in col. (a) for normal test circuit, col. (b) for induct- 
ance wavefront control (see text). 

t Test level used for extension of Swedish 380 kV system. (Initial 
installation was based on 1,775 kV test level.‘) 
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load capacitance value used results in negligible variation 
of wavefront time with capacitance of the transformer 
on test. At the same time the circuit offers an unusu.lly 
high voltage efficiency due to the particular arrangement 
of series and shunt resistors and to the fact that the load 
capacitors are already fully charged before discharge of 
the main capacitors. This generator gives almost 100 er 
cent of its nominal output of 200 kV per stage, and with 
the largest transformers yet tested the drop in output 
voltage “ on load ” has not exceeded 10 per cent. 

One further restriction on the impulse wave duration 
may be noted whilst discussing problems of waveform. 
This applies to tests on the 1.v. side of transformers, wound 
for very low voltages for domestic supply distribution, and 
is due to the induced voltages appearing on the h.v. side. 
It has been shown by Holcomb? that in small distribution 
transformers these induced voltages between different parts 
of the h.v. windings cause excessive insulation stresses, 
even though the h.v. terminals are earthed, and in such 
instances a very short duration surge test of the order of 
I psec is considered desirable and also more representative 
of service conditions. 


Impulse Voltmeters 


The second basic requirement of impulse testing is that 
of generating impulses of correct amplitude. This 
involves measurement. The problem is unusual, how- 
ever, in that it is necessary to predict the generator settings 
which will result in the correct test amplitude, allowing 
for the regulation voltage drop due to the transformer. 
It is not permissible to apply any impulses to the trans- 
former itself at or near the test voltage, other than those 
shots comprising the actual test. 

In making an impulse test, input voltage settings (shown 
by the stage kV meter) are predicted for each required 
test level, after making a preliminary calibration to deter- 
mine the regulation volt-drop due to connecting the trans- 
former. During the actual test, voltage amplitudes are 
noted (and recorded) by an impulse voltmeter described 
below—a facility not previously available—whilst final 
confirmation of the amplitude of each shot is obtained 
by measurement of calibrated voltage oscillograms. 
Amplitudes determined by all three methods are shown in 
test certificates. 

The devices at present available for the direct measure- 
ment of impulse voltages are the sphere-gap (and other 
forms of spark gap voltmeter), the cathode ray oscillo- 
graph, and the electronic crest voltmeter. 

The sphere-gap is the most widely accepted device and 
is the only one covered by a British Standard. It suffers, 
however, from the practical drawback that many impulses 
are required to obtain an accurate measurement. The 
usual criterion, that flashover shall occur on §0 per cent 
of applied impulses with the gap set to the required 
spacing, is not very workable for practical impulse testing. 
As shown by the graph in Fig. 5, the so-called “ sigmoid ” 
curve for the gap, the percentage of gap breakdowns 
changes very rapidly from a low to a high value as the 
applied voltage passes through the nominal “ 50 per cent 
flashover ” value Vo; and since this value itself may not 
remain stable, the 50 per cent condition is extremely <iff - 
cult to obtain. The most reliable measurement, using 
only a limited number of impulses, is consequent'y 
obtained by determining two “limit voltages” as close 
together as possible, at which flashover occurs respectively 
on not more than 1 out of 10, and not less than 9 out of 19 
shots applied. The mean of these values then corresponcs 
very closely with the voltage derived from the standard 
sphere-gap calibration tables, corrected, of course, for 
atmospheric conditions in the prescribed manner. 
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Fig. 6.—An electronic 
impulse crest volt- 
meter. The instrument 
shown has two ranges 
of 500 and 1,000 kV 
when used with a 
250/1 divider and by 
external ratio change 
reads up to 2,000 kV. 
Its response time is 
approximately 4 sec 


The steepness of the sigmoid curve is a most useful 
indication of the satisfactory behaviour of the sphere-gap 
with regard to the effects of dust or other variable 
disturbing factors. If such adverse influences are present, 
it is invariably found that the curve is flattened out, e.g. 
as shown by the broken line curve in Fig. 5. Thus, in 
applying the “limits method ” of measurement referred 
to above, a valuable additional guide as to its accuracy is 
obtained. 

The writer has experienced, under abnormal conditions, 
errors of the order of 20 per cent for a 1} metre sphere-gap 
at I megavolt spacing. The separation of the 10 per cent 
and go per cent flashover limits was found at this time, 
however, to be very much greater than was normal for 
this particular gap. ; 

The sphere-gap, it must be noted here, is fundamentally 
not the best type of spark gap voltmeter for accurate work. 
Although calibration for impulse voltages has not yet been 
completed, recent work by Bruce®-® and others'®? on the 
uniform field type of gap, i.e. one formed between circular 
flat plate electrodes with specially controlled edge contour, 
promises an accuracy and consistency of measurement of 
an altogether higher order than that 
obtainab'e from sphere-gaps. This 
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described. The oscillograph, even so, suffers from the 
inherent drawback that it can only conveniently be used in 
commercial impulse testing to confirm the amplitudes of 
the test voltage applications, after the test has been 
completed. 

Owing to this limitation of the oscillograph, and to the 
drawbacks of the sphere-gap (in that it requires many 
impulses for each measurement and cannot, except at very 
low voltage, be used with a transformer connected) it has 
for some time been felt that a simple direct reading impulse 
voltmeter giving a measurement on single impulses was 
an urgent need. This requirement stimulated the 
development, by the writer and his colleagues, of an 
impulse peak voltmeter having a response time short 
enough to give crest voltage readings on both full and 
chopped impulse waves. The resulting instrument, known 
as an electronic impulse voltmeter and illustrated in Fig. 6, 
has now been in regular use for some 2-3 years, and has 
proved to be at least as accurate as the means for its 
calibration. Input is derived from the same potential 
divider as is used for the c.r.o. Using the principle of 
“pulse stretching circuits” as shown schematically in 
Fig. 7, it gives direct readings lasting for sufficient time 
for the operator to note the precise voltage of each impulse; 
a pen recorder is also used to monitor the complete series 
of impulses during any test. 


Waveform Measurement 


Whilst the impulse peak voltmeter overcame one of the 
major obstacles to rapid and efficient impulse testing, it 
was also desirable that the adjustment and checking of 
impulse waveshapes should be similarly expedited. The 
conventional method of waveform determination from 
oscillograms entailed considerable delay in recording, 
processing and subsequent analysis, particularly if this 
process had to be repeated after one or more adjustments 
of the impulse test set-up. To meet this need, therefore, 
a companion instrument, the “impulse waveshape 
monitor” has been developed. This instrument gives 
direct scale readings in usec of wavefront or wavetail 
duration, or time-to-chop of a chopped impulse wave. The 
particular measurement required is selected by switching. 

The principle employed in the measurement, in each 
instance, is the time-integration of a voltage pulse of 
stabilised amplitude and duration equal to the time interval 
to be measured, so as to give a voltage amplitude propor- 
tional to this time. This is then read on a suitably 
calibrated crest voltmeter. By “clipping” the impulse 
voltage electronically at levels of 10 and go per cent, or at 
50 per cent, as required (the incoming wave being first 
attenuated to a constant crest amplitude), the measured 


type has the further advantage that 
only a single calibration curve is 
required for all sizes of gap, each being 
used within its working range. ies 
The cathode ray oscillograph is now 
recognised as the most accurate avail- “Ne 
method of impulse voltage 
measurement when appropriate pre- 
cautions are taken. Its accuracy, for 
determining both amvlitude and wave- 
shape, is of course dependent on the 


design of the voltage divider. This 
important subject will be touched on 
ir the second part of this article, when 
eauivment specifically 
designed to facilitate ravid and 
accurate voltage measurements will be 


Fig. 7—Basic circuit of an impulse crest voltmeter. V, is a polarity inverter for negative 

input voltages. Capacitors C, to Cy, of progressively increasing size, are each charged 

in turn through diodes D, to D,, charging current being derived in each case from the 
anode supply of the preceding cathode follower V, to Vs 
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pulse duration is made to agree closely with the appropriate 
time interval—front, tail or chop time—as defined in 
B.S. 923. Accuracy of measurement is about § per cent. 

The discussion of the oscillograms to be recorded during 
an impulse test will be deferred to the second part of the 
article. In concluding this part it may be remarked that 
by employing newly developed techniques, by utilisation 
of the new instruments just described, and by exploiting 
to the full the advantages of modern impulse generators, 
and modern high voltage sealed tube c.r.o.s with semi- 
automatic cameras, the major practical drawbacks and 
time-consuming features of impulse testing have been 
removed. Tests which a few years ago occupied several 
days can now be done (in the transformer assembly shop 
itself) in a matter of hours and without any appreciable 
hold-up of production. Accumulated experience in trans- 
former design and in the interpretation of test results, 
moreover, makes the chances of failure on test remote; but 
the possibility of accepting as sound a transformer in which 
any breakdown has occurred, virtually nil. 


(To be concluded) 
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NEW BOOKS 


Electronics and Electron Devices. By A. L. Albert. 
Pp. 582; figs. The Macmillan Co., 10, South Audley 
Street, London, W.1. Price 44s. 

This is the third edition of “ Fundamental Electronics and 
Vacuum Tubes ” first published in 1938. It has been almost 
entirely rewritten and now includes a description of the 
theory of semi-conductor devices and chapters on transistors 
and their circuit applications. A chapter on magnetic 
amplifiers by J. J. Wittkopf has been included in view of 
their importance in control systems. Finally, two chapters 
on pulse circuits covering differentiation, integration 
limiting and other wave-shaping circuits have been inserted 
to complete the coverage. 

The book is rather more elementary than most books 
dealing with the same topics; mathematics is.used especially 
in those chapters taken over from the earlier editions, but 
even in the more classical parts the development is not 
taken very far. For instance, the treatment of RC ampli- 
fiers is based on vector diagrams and does not use the 
universal curves which have been familiar for many years. 
Strangely enough, the treatment of transistor amplifiers is 
much more modern in spirit. Class C power amplification 
is inadequately handled. This lack of depth may be because 
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the author, according to his preface, is writing for power 


students as well as communications ones. In this coun:ry 
the book should interest intelligent fifth- and sixth-form 
science pupils but is not sufficient for university cour es, 
The illustrations deserve a word of praise—they are v ell 
drawn and make their points clearly. There are also plenty 
of references to other books and original papers.—A.E B. 


Development of Power Cables. By P. V. Hunter and J. 
Temple Hazell. Pp. 150; illus. 78. George Newnes, 
Ltd., Tower House, Southampton Street, London, 
W.C.2. Price 25s. 

This book, which was started more than twenty years ao, 
provides a detailed historical record of the development of 
the power cable from the beginning of electricity travis- 
mission and distribution to recent times. 

Chapter I deals with cable developments before 1880 and 
successive chapters take the reader through the evolution 
of gutta percha, jute, bitumen, rubber and paper as cable 
insulating materials. Then the authors deal with the limi‘a- 
tions of the solid type cable which resulted in Luigi 
Emanueli, chief engineer of Pirelli, Milan, designing a 
cable in 1920 with special features which to-day is known 
throughout the world as the oil filled cable system. The 
American development by C. E. Bennett of the “ Oilostatic ” 
system using welded steel pipe filled with oil maintained at 
a pressure of 200 lb/sq in is then considered. 

The major American patents by Fisher and Atkinson 
using gas at high pressure to suppress ionisation are dis- 
cussed. These patents resulted in an early divergence of 
opinion between cable technologists which produced two 
major classes of gas filled cables: (1) external pressure 
(diaphragm) type and (2) non-diaphragm or gas filled con- 
structions. 

A final chapter “ Recent Developments ” reviews the use 
of aluminium, some interesting submarine power cable 
installations, the 380 kV cables installed in the north of 
Sweden, and “Cables of the Future.” The authors fail, 
however, to draw attention to the future possibility of high 
voltage rubber cables for submarine purposes; such cables 
can be made in extremely long lengths to eliminate jointing 
problems, repair and maintenance work is simplified and 
the cable is not dependent on the integrity of a lead sheath 
for its life. The American cable industry has achieved 
more in this field than British cable makers. 

The very high prices paid these days for copper and lead 
have focused considerable attention on the use of aluminium 
and the authors make the interesting observation on p. 100 
that in France, Germany and Switzerland the use of 
aluminium is fairly extensive and prior to 1913 over 800 
miles of cable with aluminium conductors was installed. 
P. 112 contains an observation that Charles H. Merz, writing 
in 1908, said “ Underground cables cost three times as much 
as overhead lines for large powers.” To-day for equal 
rating 275 kV cable systems are estimated to cost about 
fifteen times as much as overhead lines—such is progress. 

A notable omission is any reference to the Cable Makers’ 
Association, which has exercised an important influence on 
British cable manufacturers since its formation in 1899. 
According to the Monopolies Commission’s report on the 
industry issued in 1952, the approximate annual expendi- 
ture by C.M.A. members on research (as distinct fro:n 
routine testing and examination) is put by the C.M.A. 
at £830,000 and the number of persons employed in research 
as more than 1,000. 

‘The authors are well known to cable makers and the elec- 
trical engineering industry in general as they have sperit 
a lifetime with a company which to-day is probably the 
largest cable making organisation in the world. This book ‘s 
an objective and interesting record of the historical develop- 
ment of electric power cables which is free from partisen 
views and national bias and it is strongly recommended 0 
engineers as an excellent publication of considerab’e 
interest. The inclusion of a bibliography would have added 
to the value of the book. 

The authors have generously decided that royalties upoa 
the sale of the book shall go to the I.E.E. Benevolert 
Fund.—C.C.B. 
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Labour and Industry 


A Congress Preview 


f | HE levelling out of Mr. Harold Macmillan’s “ plateau ” 
is not likely to receive much assistance from this year’s 
Trades Union Congress and the Labour Party Conference. 

Caution and hesitancy are still the chief characteristics 
of the report of the General Council of the Trades Union 
Congress, to be presented at the meeting at Brighton (3rd 
to 7th September). Discussions with the Confederation 
of Shipbuilding and Engineering Unions on the nationalisa- 
tion of sections of the engineering industry are still held up. 
And relations between the two bodies have not been made 
more amicable by the letter from the Confederation asking 
if it was still the view of the General Council that “ the 
public ownership of industry and the control of the means 
of production and distribution was a first principle.” 

Commenting on the report of the Select Committee on 
the nationalised industries, the Council again says that the 
report confirms its view “. . . that the appointment of a 
Standing Committee of Parliament to examine and report 
on the nationalised industries would be neither useful nor 
desirable. Adequate information was already available in 
the annual reports of the nationalised industries and 
through other channels.” It was of the opinion that 
“attention should be directed rather to ways in which 
Parliamentary discussion of these reports could be 
improved.” 

The 1955 Congress remitted to the General Council a 
motion which called for a re-examination of the basis of 
compensation to the former owners of nationalised 
industries. As the Council is at present examining the 
financial structure of the British Transport Commission, 
it decided to defer further consideration of the matter. 


Herbert Committee’s Report 

The Council disagrees with the main conclusions of the 
Herbert Committee on the Electricity Supply Industry. 
“The General Council,” the report states, “ recognised 
that there might be a technical case for the separation of 
generation from the overall supervision of the industry, 
and that such a separation might entail some reduction in 
the size of the Central Authority. They strongly dissented 
from the proposal to change the qualifications for appoint- 
ment to the Central Authority and the Area Boards; to 
make suitability for the post the only qualification would 
mean that business or commercial experience would 
become the predominant factor. While not denying that 
members with this type of experience were essential on 
such Boards, persons with experience in the other activities 
included in the present definition had much of value to 
centribute. The report placed too much emphasis on the 
need to run the nationalised electricity industry as a com- 
mercial enterprise; the General Council took issue with the 
Committee on this and felt that in all nationalised industries 
service to the consumer was more important than maximisa- 
tion of profit.” 

An appendix to the report sets out the General Council’s 
Vicws on automation. Because of the present limitations 
0. the electronics industry, the high cost of capital equip- 
p ent and the shortage of highly skilled technical personnel, 
it does not believe that there will be any immediate 
s\artling developments or that the application of automation 
cin or will be possible over large sections of industry. It 
asrees that where redundancy does occur, compensation 
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should be paid to the displaced workers. “ This,” it says, 
“is a fair and reasonable charge for increasing productivity 
and helps the workers to ‘tide over’ while looking for 
other jobs.” What gains may result from automation 
could be used to reduce consumer prices, as “a service to 
the whole community.” 

The Council does see that increasing automation is likely 
to affect wage rates and earnings by limiting opportunities 
for piece-work and bonus schemes. Nevertheless, the 
report says: —“ Far from opposing automation . . . unions 
are helping it on and, at the same time, meeting success- 
fully the challenge of change in the place of work.” 


Higher Technological Education 


A further appendix to the report surveys the state of 
higher education. In the field of higher technological 
education, the state of affairs is found to be unsatisfactory. 
The report quotes the Special Committee on Higher Tech- 
nological Education as saying in 1954 that during the next 
decade universities would be able to produce fewer than 
one-half of the estimated “desirable annual output ” of 
engineering technologists. 

It is the view of the General Council that not only 
selected technical colleges should be enabled to provide an 
increasing number of advanced courses in technology, but 
also that “it is equally essential that the provision of 
technical education at every level should be improved and 
expanded.” Education authorities should be adequately 
supported and assisted by the Ministry of Education 
and the Government in providing buildings, equipment 
and staff. 

The statement on the economic situation is the most 
general and non-committal the General Council has yet 
put out. There is an account of meetings with the Prime 
Minister, the Chancellor of the Exchequer and other 
Ministers on the Budgét and the Government’s economic 
policy. It is recorded that at the meeting with the Prime 
Minister in May “The General Council representatives 
repeated their criticism of the Government’s policies, 
particularly with reference to their effects on prices. They 
stressed that the free-for-all climate in recent years had 
been largely created by Government policies.” But “ they 
undertook . . . to give careful consideration to the Govern- 
ment’s views,” as expressed by the Prime Minister when 
he “ urged that if both sides of industry were prepared to 
act with moderation the nation could look forward to a 
period of steadiness in prices.” 


Opposition to Wage Restraint 

For Congress no fewer than thirteen motions have been 
put down opposing wage restraint and the Government’s 
economic policy—four of them from the largest affiliated 
unions. Topping the list is the Transport and General 
Workers’ Union, the largest of them all. “ Congress,” 
this union declares, “ asserts the right of labour to bargain 
on equal terms with capital, and to use its bargaining 
strength to protect the workers from the dislocations of 
an unplanned economy. It rejects proposals to recover 
control by wage restraint, and by using the nationalised 
industries as a drag-anchor for the drifting national 
economy.” This is certainly a great departure from the 
cautious approach that was the outstanding feature of the 
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Deakin regime, when the Transport and General Workers 
were the main prop of the General Council’s wage 
restraint policy. 

In similar vein, the National Union of Mineworkers 
“reiterates its intention to resist any worsening of real 
wages and to continue to support unions in their efforts 
to secure progressive improvements in the work and living 
standards of their members.” This motion reflects the 
statement relating to the wage policy of the miners which 
was adopted at the annual conference of the Union earlier 
in the year. 

“We declare,” states the National Union of Railway- 
men, “ that we shall refuse to forgo our right to demand 
upward adjustments in our wage standards.” 

A subtle and ingenious motion is that from the Shop, 
Distributive and Allied Workers. “ This Congress,” it 
says “upholds the right of trade unionists to determine 
wages policy in accordance with their own needs.” It was 
a similar motion from this union at last year’s Congress 
which received the support of the General Council. It 
was successfully moved as an amendment to the uncom- 
promising opposition motion against any form of wage 
restraint of the Electrical Trades Union and merely 
declared “firm opposition to any attempt to impose 
arbitrary restrictions on the freedom of collective 
bargaining.” 

Although a motion of the National Union of General 
and Municipal Workers contains no specific reference to 
wage restraint, its implications are nevertheless quite clear. 
It is directed against the Government’s economic policy 
and demands a return to economic planning, for, it says, 
“only by careful planning and the direction of resources 
into the most important channels of production can full 
employment be maintained.” 


Automation and Redundancy 


Eleven motions deal with automation and redundancy. 
From the Electrical Trades Union comes the opinion that 
“unless the introduction of such [automatic] processes is 
accompanied by adequate measures to ensure full employ- 
ment and the maintenance of the purchasing power of the 
people, economic difficulties will only be intensified.” It 
therefore asks Congress to declare “ that where automation 
is to be applied or contemplated,! it is essential that dis- 
cussion between the employer and the employees’ repre- 
sentatives shall take place. That in such discussion it is 
the responsibility of the unions to ensure, as the primary 
objectives, the avoidance of redundancy, the maintenance 
of the level of earnings, and a reduction in the price of 
the commodities being produced. Where labour is dis- 
placed, there should be payment of adequate compensation 
until suitable employment is obtained.” 

The motion of the National Union of General and 
Municipal Workers contains the proviso that the conditions 
of workers in occupations not easily converted to automatic 
processes should not lag behind those in the manufacturing 
industries. A direct approach to the Government is 
proposed in the motion of the Association of Supervisory 
Staffs, Executives and Technicians. It wants the Prime 
Minister to set up a national planning board for automation 
for the purpose of, among other things, providing measures 
for compensation and protection against hardship in un- 
avoidable cases of redundancy, providing adequate allow- 
ances for removal, and ensuring technical training to equip 
members for the new skills. 

The establishment of a committee which would be repre- 
sentative of Parliament, scientists, trade unions and 
employers to deal with the problems of automation is 
proposed by the United Patternmakers’ Association. Costs 
of compensation for redundancy, the Constructional 
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Engineering Union suggests, should be met from a sinking 
fund, to be maintained by contributions from industry 
and the Government. 


Labour Party Motions 


Twenty-eight motions are listed under the heading of 
automation in the agenda for the Labour Party Conference, 
and four more come under the heading of redundancy 
and unemployment. The majority of them seek protection 
of the workers’ interest and call for compensation ‘or 
redundant workers. 

Barons Court C.L.P. asks the next Labour Government 
to introduce legislation, “to cover the period up to ihe 
socialisation of each industry and to embody the following: 
(a) the fullest use of all automated processes; (b) automated 
plant to be introduced only in full consultation with the 
workers concerned; (c) when automation is introduced 
there shall be (2) all-round reduction of hours of work with 
no reduction in wage rates and/or (zi) training of displaced 
workers for re-deployment at the old rates of pay and at 
the expense of the old (“automated”) employers with 
guarantees of work or maintenance at full wages on the 
completion of training. 

Moderation is the keynote of a motion from Newcastle- 
under-Lyme. This reads: “ This Conference, bearing in 
mind the opportunities involved in the introduction into 
industry of automation, electronics and power derived from 
nuclear fission, requests the National Executive Committee 
to keep abreast of events in order to secure not only 
maximum production at a cheaper cost, but also to ensure 
that the workers, too, will benefit from such processes in 
terms of extra leisure and a higher standard of living.” 

This is backed by a motion from Coventry, the city that 
was first to feel the effects of the introduction of automatic 
processes. The East Coventry C.L.P. urges the Labour 
Party, on the introduction of new techniques, to “ insist 
on full consultation . . . on a tripartite basis, so that the 
benefits can be transmitted to the community as a whole.” 

There is always much that is unreal and utopian in the 
motions submitted for the Labour Party Conference. Less 
than half of them rarely succeed in reaching the Conference 
floor. In any case, resolutions carried at the meeting 
are binding neither on the National Executive Committee 
of the Party nor the Parliamentary Party but they reveal 
the mood of the rank and file members of the Party. 

Congress is quite a different matter. In it is concentrated 
and represented the organised might of the wage earner 
and a fair proportion of the salaried classes. Its con- 
stituents have the power to act and are threatening to do so. 
The outcome of Mr. Macmillan’s and the Government’s 
hopes of sliding down from the heights of inflation to 
the plateau of stabilisation below will be determined not 
only by the Government’s own actions, but also to some 
extent by the results of this year’s annual conferences of 
the unions (at which already 23 have carried higher wage 
resolutions), the annual meeting of the Confederation of 
Shipbuilding and Engineering Unions, the Trades Union 
Congress and the Labour Party Conference. 


P.O.A. CONFERENCE 


The National Conference of the Purchasing Office's’ 
Association will be held at the Spa, Scarborough, from 27:h 
to 30th September. Over 130 exhibitors will take part in 
the Association’s “ Minibition ” which is held in conjuncticn 
with the Conference. 

The Association has issued its 1956 list of membes 
(price 10s 6d), which gives details of membership, regu! - 
tions and examination syllabuses. Copies can be obtained 
from the Association at Wardrobe Court, 146a, Queen 
Victoria Street, London, E.C.4. 
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MATRICES-II 


(Concluded from 10th August issue, page 240) 


Ix this article the algebra of matrices will be developed 
further to enable the reciprocal of a matrix to be found. 


Consider the matrix equation 
The solution for x is given by 
x=aly 
in which a-? is the reciprocal matrix of the matrix a. 
It follows that a~! a = I, the unit matrix. 


[3 2 3 
. 
because 


The reader is advised at this stage to invent matrices for 
himself and to attempt, by trial and error, to discover the 
reciprocal matrix. The difficulty attaching to this task 
will, perhaps, convince the reader of the need for the 


following systematic approach. 


The Adjugate of a Matrix 

In deriving the reciprocal matrix of a, a special matrix 
known as the adjugate of a is constructed. The elements 
of the adjugate of a are the transposed cofactors of the 
corresponding elements of the matrix a. 


Thus if 

a= |2 4 6 

6 
then 4 6| _|2 4 
6 10 6 10 4 6 
2 6 2 _|2 4 
adja= 10 2 6 
2 4| _|2 2 [3 2 
| jz 6 2 6 2 4) 


The writer feels that a few words on the formation of the 
adjugate matrix may be of assistance. Consider the second 
row third column term of the adjugate matrix, viz., 


4 
2 6 
Because of the transposition, this element is obtained by 


finding the cofactors of the third row second column 


element of a, viz., 6. 
Now the cofactor of 6 is the determinant obtained by 


omitting from the determinant of a, the row and the 
column in which 6 appears. 


2 + 
2 6 
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Solution of Simultaneous Equations 


By JOHN WEBB, M.Sc. 


This will leave the determinant 3 : | the sign of which 
is obtained from 


which shows in an easily memorised form, the sign corre- 
sponding to any given position. 

It will be noted that reference has now been made to 
determinants. The reader who finds himself in difficulty 
should consult one of the references listed at the end of this 
article. 

Lack of space prevents the writer from including much 
information concerning determinants but one or two 
important properties are given below. 

The second order determinant 


bs | is equal to (a, — b, 


a, by 
The third order determinant 


Thus a determinant is a number and is used in the 
solution of simultaneous equations. It is square in shape. 
A matrix on the other hand is simply an array of elements 
the numerical significance of which is abstract. 

An interchange of rows or columns in a matrix produces 
an entirely different matrix whereas an interchange of rows 
or columns in a determinant merely changes the sign of the 
determinant. (See references 1, 2 or 3.) 

To continue, the adjugate of matrix a is shown below 
with all the elements worked out, thus 


| 4 4 =; 
—8 12 -4 
4-8 4 
In this matrix the second row second column element is 
obtained as follows :— 


adj a = 


2 10 = (2X I0—4xX2) = 12 


The other elements are worked out in the same way. It is 
profitable at this point to examine the products 


adja.a anda. adja 

thus 

| 4 4-4] 2 4 
—§ 12-4] 4 65=]. 8 .J=8). . 
| 4-8 4] [2 610 
and 

2 4 6} 12-4]; 8 .| =8]. 2. 
610} |.4-8 4 — 


The significance of the 8 which appears on the right-hand 
side will be apparent if the determinant of a is evaluated 
thus 
2 4 6 
2 610 


= 2(40 — 36) — 2(20 — 12) + 4(12 — 8) = 8. 
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The reader is again recommended to invent matrices, to 
find the adjugates of these matrices and to work out the 
product matrix of a and adj a each time. 
It should be found that 
adja .a= |a|I 
or 
adj a 
jal 
Now by definition 
a?.a=I 


Consequently 
I 
at = adj a 


A Typical Solution of Simultaneous Equations 
Using Matrices 


It is required to find the values of p q r and s from the 
following equations 
P— 4+ 2r-+ 4s 
2p+4q— r+ 5s=>—13 
3p —2q s 25 
4p + 8q — 3r + 3s = — 15 
Firstly the equations are written in matrix form thus 


I 


I -I 2 4 p I 
3-2 r 25 
4 8 -3 3 s 
from which [p I 
q 13 
r} = Jal adj a 25 
—I15 
where I —I 2 4 


The determinant of a is reduced either by expansior, 
thus 


4-1 5 
2 

2 4-I 

4 8 3 4 2-5 


or to reduce the computation, the determinant may be 
manipulated so as to have 3 zeros in any one row or column. 
If in |a] we add column 1 to column 2, subtract twice 
column 1 from column 3 and subtract 4 times column 1 


ities 


AAAAA 
VVVV'v 
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from column 4, these operations will not alter the deter- 
minant. Thus 


2 4-1 6 —5 —3 
2-2 5 12—1I—13 
4 8-3 3 4 12—II—13 


To facilitate further reduction, subtract 6 times row 2 
from row I and 12 times row 2 from row 3. Thus 


o 
ja] = |x —1 =—I ‘ Re = — 68 
o I 143 
The adjugate of a is adj a = 
4-I § —I 2 4/ |-—1 24 —I 24 
2-I § I 2 4 2.2 
I-I 4 I-I 4 I-I 4 
4 8 3 4 8 3 4 8 3 3—2—I 
2 4-1 I—I 2 I—-I 2 I—I 2 
~ 3-2 4-1! 2 4-I 
4 8-3] |4 8-3 4 8-3 a4 3 
—120 152 28 —84 
108 —130 62 
112 —143 —42 75 
— 16 I 6 — 1| 
p —120 I§2 28 I 
108 —130 —32 62 —13 
 —68 112 —143 —42 75 25 
—I16 I 6 —I§ 
from which 
p=(—120x 1)+(1§2 x 25)+(—84 x —15) 
—136 
~ — 
Also 


(198 x 1)+(—130 x —13)+(—32 x 25)+(62 x —15) 
—68 


68 


= = —I 


—68 
p 1) +(—143 x X25) +(75 X —15) 
=< 


= 
(—16 X1)+(1 X —13)+(6 X25)+(—1 x —15) 
—68 


__ 136 

—68 

The reader who takes the trouble to work through this 

problem for himself will realise that there will be a very 

great increase in the computation required to find the 

adjugate of a matrix as the order of the matrix increases. 

Because of this, the approximate methods, such as relaxa- 

tion methods, are becoming increasingly popular. (See 
reference 4.) 


Application of Matrix Algebra to Electrical 
Problems 


It is proposed to conclude these articles by showing how 


a few electrical problems may be resolved with the aid of 
matrix algebra. 


= —2 


5 
398 ELic 
soi 
dit 
(a) 
Lei 
brs 
met 
res} 
cui! 
in t 
nec 
Kir 
circ 
Th 
| 
] 
( 
Th 
Th 
—2 
48-3 3 
1 
i 
el 
ac 
i 
P © Q 
i,-i; 
4 a 
le latls 
x 
| d i 
| : 
: 


UGUST 1056 


the deter- 


[—13 
[—13 


les TOW 2 


- 68 


'—15) 


ELECTRICAL REVIEW 31 AUGUST 1956 


‘he problems chosen are familiar and since they can be 
soived otherwise, the reader will be able to compare the 
di‘terent methods. 

(a) The unbalanced Wheatstone bridge. (See Fig. 1). 

Le: P Q R and X be the resistances of the 4 arms of the 
bridge, and let G and S be the resistances of the galvano- 
meter and the battery respectively (all values in ohms). 

‘There are three unknown currents namely i, i, and i, the 
currents flowing through P, R and the galvanometer 
respectively. All the other branches of the circuit carry 
currents which can be expressed, as they are in the diagram, 
in terms of these three currents. 

To solve for three unknowns, three equations will be 
necessary. These equations are found by applying 
Kirchhoff’s second law to any three different circuits. The 
circuits chosen are adcef, abd, and bcd, the equations for 
which are 


Ri, + +is) + = E 

T Gi, Ri, = 

Q(i; —ig) X(ig-+ig) = Gi, 
These equations are now formalised as follows 
Pi, — Gi, =0 
Qi, — Xi, —(Q+X+G)i;= 0 


This facilitates translation into the matrix form 
S 
P —R 
Q — X —(Q+ : + G) 


The solution of which is 


The balance condition isi; = 0. This obtains when 


from es — PX +RQ=0 
R 


or Q =x which is well known. 


(b) In this problem two alternators A and B generating at 
slightly different voltages and out of phase with one 
another are feeding into a hypothetical network of im- 
pedances. It is required to find the current flowing in 
each part of the system. The values of the impedances 
are given on the diagram. 


(5+jl0)OHMS (2—j4)OHMS (4 +j10)0HMS 


Let i, i, and i, amps be the currents flowing in sections 


ab bg and cf respectively. The other currents are 
expressed in terms of these currents. 

The following equations are obtained by applying 
Kirchhoff’s second law to the circuits abgh, befg, and cdef, 


in turn 
—R G ( 
5 + j10) i, + (3 — = 100 
— Q—(Q+X+G) ( ) ( ) (4 + (i, ip is) (2 ji 1g (100 —j10) 
P —R ( ) these can be written 
—X -- -- 
= 2—j4) ii—(5—j7) i: = 0 
i 2 | (4-+i10) i; —(4+410) i, — (100—jr0) 
Q -&. ~@+2+q or in matrix form 
There is no point in including the 2nd and 3rd column 5+j1I0 3—j3 
elements in the adjugate matrix since these two columns 2—j4 —(5—j7) a4 
according to the rules of matrix multiplication will 4+j10—(4+j10)—(6+j11) 
only on the 2nd and 3rd row elements of {E . .}, am 
each of these elements is in this instance — to zeto. The solution of which is given below 
It follows that [|—(s—i7). (2+) (3—j3) 
G —(4+)10)—(6+j11) —(5—i7) 
—X —~(Q+X+G) 
+ G (4+j10)—(6+j11) (2—j4) (2+)) 
Q 
2—)4) 
2 The second row element of {100 0 — (100 — jI0)} is 
a Q-—xX E seen to be zero, consequently the second column elements 
“TS (R+X+S8S) X of the adjugate matrix will operate upon zero during 
P —R G multiplication. For this reason they are omitted from the 
Q —X—(Q+X+G) adjugate matrix above. 
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The formula above reduces to 


(105+j37) (——) 100 
54+)22) (——) (0—j25) 
( 42+)18) (—) ~(89—j3) 
iy 


383 + j1139 
The three currents are 
100(105 —(100 —j10)(9 —j3) 
383 + j1139 
_ 9630 + j4090 __ 10470 /23-05° 
+ 51139 1202 /71-4° 
= 8-7 /—48-35° Amps. 
(54+)22)(100) —(—j25)(100 —jr0) 
: 383 + j1139 
__ 5650 + j4700 __ 7350 /39°75° 
383 + j1139 1202 /71-4° 
= 6-11 /—31-65° Amps. 
(42+j18)(100) +(89 —j3)(100 —j10) 
’ 383 + j1139 
__ 13070 + j610 __ 13075 /2-68° 
+ 51139-1202 /71-4° 
= 10°87 /—68-72° Amps. 

It is now an easy matter to calculate the currents in the 
other branches. 

It has not been the purpose of these articles to deal with 
the more advanced applications of matrix algebra. Again 
no attempt has been made to derive general expressions. 
Nevertheless the writer feels that the newcomer to 
matrices who works through these articles will find himself 


sufficiently au fait with the general principles to undertake 
the solution of simultaneous linear equations. 


iy 
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Nyasaland Power Scheme 


THE Blantyre-Limbe electricity scheme, sanctioned by the 
Government of Nyasaland in 1949, authorised the construc- 
tion of a steam power station equipped with two 1,000 kW 
turbo-generators, three boilers and ancillary equipment, 


Two Metropolitan-Vickers 2,500 kW turbo-generators in the 
Blantyre-Limbe power station, Nyasaland 
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together with high and low voltage transmission and dis'ri- 
bution for the townships of Blantyre and Limbe. The new 
power station was opened on 27th April, 1954, tue 
turbo-generators, 11 kV and 400 V switchgear and all the 
auxiliary motors having been supplied by the Metropolit:.n- 
Vickers Electrical Export Co., Ltd., and erected by 
Metropolitan-Vickers South Africa (Pty.), Ltd., Johann:s- 
burg. In 1950 the Government approved an extension 
including the provision of two 2,500 kW turbo-generators 
and two boilers. These, also supplied by Metropolit«n- 
Vickers, are now erected on site and one has already been 
commissioned. 

This scheme was initiated to provide for industrial 
expansion and the fuller use of electrical apparatus for 
domestic purposes, but the thermal plant capacity was 
limited to 10,000 kW because of the intended development 
of hydro-electric power from the Shire River. 


Garage Floor Heating Installation 


AN unusual electric floor heating installation has been 
carried out by members of the staff of the Kidderminster 
District of the Midlands Electricity Board in a 98ft by 74ft 
extension to the Worcester Road, Kidderminster, premises 
of Kidderminster Motors, Ltd. The building is open at 
one end to the existing garage and closed at the other end 
with a series of sheet steel doors of various sizes through 
which vehicles frequently pass in and out. It has gin brick 
walls and an asbestos roof with roof lights. Owing to the 
high heat losses expected under these conditions, normal 
forms of space heating were not considered adequate and 
floor heating was suggested as a solution. 

The extension was in course of erection when the task 
of planning a suitable izstallation was given to a senior 
engineer on the Board’s district commercial staff. So far 
as was known there was no comparable existing installation 
and the aim was to achieve maximum effect with reasonable 
economy of operation. It was decided to confine the floor 
heating to two 13ft wide strips of the concrete floor along- 
side the walls. One strip goft long covers the five bays in 
which mechanics work and another strip covers two 
electricians’ bays. 

The first screed of 23in of concrete was laid on a base 
of ashes. On this first screed was laid nearly 600 yd of 
Pyrotenax cable which was buried in the second screed of 
2in of concrete and a final oil-resistant granolithic surface 
screed. Incorporated in this screed was a one-inch wire 
mesh as a precaution only against surface cracking. 

The installation has a loading of 27-5 kW and is con- 
trolled by floor thermostats and time switches. Electricity is 
separately metered and charged at the special night storage 
heating rate. As a further aid to working comfort for the 
mechanics, seven 750 W Heatrae infra-red reflectors have 
been fitted over workbenches. 

The installation was in experimental operation during the 
last heating season, and with this experience in mind the 
staff are looking forward confidently to comfortable working 
conditions next winter. Mr. P. A. Collins, a director, says 
that his staff appreciate the improvement and it appears to 
him that the cost of installation and operation will be fully 
justified by increased efficiency during the winter months. 
Many of his colleagues in the motor industry have inspected 
the new extension. 


Nuclear Power Courses 


A SHORT course of six lectures as an introduction t 
nuclear physics for engineers is to be held at the South Eas’ 
London Technical College, Lewisham Way, S.E.4, on Tues- 
day evenings from 6.45 to 9.15 p.m., commencing on gt! 
October. The London fee is ros. 

Starting on 2oth November (Tuesday evenings, 6.45 tc 
8.45 p.m.) there will be a course of 14 lectures on nuclear 
power engineering with special reference to control and 
instrumentation. For this the London fee is £1 ros. 
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NEW ELECTRICAL 
EQUIPMENT 


Cil-tight Pushbuttons 


A completely new type of heavy 
duty pushbutton control unit which is 
so flexible that most requirements can 
be met from a small stock of standard 
components, has been made available 
by SquaRE D, Ltp., 100, Aldersgate 
Street, London, E.C.1. The push- 
buttons, which are designated Class 


phenolic resin plunger used formerly. 
Nylon offers important advantages 
over other moulding materials for 
plungers. Life expectation is greater 
because, being self-lubricating, it re- 
duces plunger-to-case friction. Foreign 
bodies can embed themselves in the 
plunger rather than jam it or “seep” 
past it into the switch mechanism and 


Left: A’nine-position Square D control station fitted with various pushbuttons. Right: Burgess 
micro-switchette 


goor, can be supplied either as made 
up stations or as separate parts. 
Actuators can be in the form of an 
ordinary pushbutton, a selector switch, 
or a key-operated selector switch to 
guard against operation by unauthor- 
ised personnel. The pushbutton type 
is fully guarded and is available in red 
and black either as a standard push- 
button or with a large mushroom head 
for emergency stops. Both selector 
switches have either two or three posi- 
tions to suit a wide variety of circuit 
arrangements. The use of a separate 
actuator on all the above types makes 
an oil-tight construction possible with- 
out the use of a diaphragm. 


Test Prod 


A. F. ButGiIn & Co., Ltp., By-Pass 
Road, Barking, Essex, have produced a 
new test prod known as the “ Twist- 
Grip” with unique twist grip wire 
ends, designed to prod or clip on to 
stiff wires, etc., of 0-020-0-0625in 
diameter. The long slender handle 
makes it especially useful for working 
in inaccessible places. The overall 
length is nearly 7in. The prod is fully 
insulated and coded Red (TP.16) or 
Black(TP,17). The retail price is 2s 9d. 


Improved Micro Switch 


An improved version of the “V3” 
micro switchette is announced by the 
E.URGESS Propucts Co., Ltp., Team 
‘alley, Gateshead, 11. The price is 
unaltered at 4s 6d. Made to the same 
general specification and dimensions 
as the present model, with which it is 
interchangeable, the improved “ V3” 
has a nylon plunger in place of the 


the switchette as a whole will with- 
stand rougher treatment since the 
elasticity of the nylon plunger can 
absorb shock. 


Thickness Gauge 

The beta gauge nowadays is an 
accepted method of measuring thick- 
ness of strip and sheet metal, but it 
has not been possible to gauge all 
thicknesses of metal since the top 
limit has been about 0-020in steel, and 
equivalent thicknesses of other metals. 
Above this thickness there was a con- 
siderable gap before gamma emitting 


Baldwin Bremsstrahlung ”’ thickness gauge 
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sources could satisfactorily be em- 
ployed, ranging from roughly o-o20in 
to 0-250in steel. 

By applying a beta emitting radio- 
active source in a novel manner, a 
nucleonic gauge utilising the resultant 
“ Bremsstrahlung ” radiation has been 
evolved and is now available from the 
BALDWIN INSTRUMENT Co., LTD., 
Brooklands Works, Dartford, Kent. 
The new gauge successfully measures 
the thickness range 0-020in-0-250in and 
can, in fact, be so arranged as to 
measure even lighter gauge material. 
The range of Baldwin gauges can now 
be applied to measuring from o-ooos5in 
to several inches thickness of steel. 


Loudspeaker Granted Certificate 


The GENERAL ELEctTRIC Co., LTD., 
announces that its recently-introduced 
loudspeaker horn driving unit for use 
in inflammable atmospheres has now 
been granted the Ministry of Fuel and 
Power’s Group I certificate (FLP 3704) 
approving its use in mines, in addition 
to its certificate (FLP 3569/1) for 
Groups II and III of B.S.229/1946. 


Portable Power Point 

So that two industrial portable elec- 
tric tools or other electrical appliances 
can be operated simultaneously and 
at a distance from a convenient source 
of power, a portable power point has 
been made available by ELEc- 
TrRIc Toots, Ltp., Pioneer Works, 
Hanger Lane, London, W.5. 

The unit consists of a drum mounted 
on a stand, a pair of built-in 13 A, 
3-pin, ring main, insulated and shut- 
tered flush sockets. These are con- 
nected to a terminal block mounted 
in the centre of the drum. The cable 
drum is capable of accommodating 
1ooyd of 23/-0076in, 90yd of 40/-0076in 
or 60yd of 70/-0076in, 3-core t.r.s. cable. 

The net weight of the unit is 9? lb 
and the dimensions are I2in by 10}in 
by 143in. The retail price, excluding 
plugs, is £5 17s 6d. 


Wolf portable power point in use 


| 
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Financial Section 


STOCKS and 
SHARES 


STOCK EXCHANGE markets may be 
said to have stood up well to a month 
of crisis conditions. Four weeks after 
the Suez trouble broke, Government 
securities were indeed standing above 
the levels ruling just before it. In the 
oil market there were unavoidably 
severe casualties, but for home in- 
dustrials the average of share prices 
recorded only a fractional retreat. 
Activity has shrunk to a minimum: 
fewer bargains were done last Friday 
than on any normal working day for 
three years past. The usual tendency 
for interest to revive with the approach 
of autumn must be expected to be 
retarded this year by the political 
anxieties. 
A.E.I. New Shares 

To-day (Friday) is the last day for 
shareholders of Associated Electrical 
Industries to renounce allotments of 
the issue of shares initiated last March, 
and marks the end therefore of the 
period during which the new shares 
could be bought free of transfer stamp 
duty. Towards this final stage a good 
deal of buying developed, as a result 
of which the quotations for both the 
old and the new shares were up at one 
time from 68s 9d to the common 
level of nearly 75s. From now on the 
two issues rank equally in all respects, 
except that the new are not entitled 
to the second quarterly dividend of 
24 per cent just declared. On last 
year’s total distribution of 15 per cent, 
A.E.I. shares are now on a yield basis 
of 4 per cent. 


Price Changes 

In the electrical equipment market, 
price changes over the past week 
mostly took the form of small improve- 
ments. Outstanding was the per- 
formance of Clarke Chapmans, which 
put on another half-crown to 120s, 
having reached at one time 123s, 
easily the best price of the year. 
Parsons and Reyrolles also reached new 
heights before receding a little from 
them. English Electrics moved 
irregularly as a result of a new issue 
rumour, of which a denial was reported. 
Southern Areas were marked up 2s 6d 
to 17s 6d, with bargains recorded at 
19s and over. For Thorn Electricals 
the official quotation was belatedly 
raised to 17s 6d, ex-dividend, in 
reflection of the good annual results 
- published earlier. Of recent issues, 
Brook Motors new shares were firm 
at a little over 33s; Globe Telegraphs 
and British Tabulating Machines were 
at premiums of about 4s 9d and 27s 6d 
respectively. British Electric Trac- 


tion shares recovered further 
to 18s 6d. 


Radio Show 
This year the opening of the Radio 
Show found many of the relevant 
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shares subdued by the effects of the 
Government’s credit restrictions and 
by the high level of purchase tex, 
Nevertheless, the market has been 
insulated to a more than useful extent 
against changes in the state of racio 


Price Changes in 


Week's 


Dividend 


Company or Board Nom. price 


Pre- Last Yield % 


Value 27th Aug. Fall vious 


Gilt-edged Stocks 


Brit. Elec. 1968/73 . 100 753 
Brit. Elec. 1974/77 100 724 
Brit. Elec. 1976/79 és ... 100 783 
Brit. Elec. 1794/79 .- 100 87}x.d. 


Overseas Electric Supply 


East African Power 19/6 
Nigerian Elec... 17/6x.d. 
Palestine Elec. “A’ 21/- 
Perak Hydro-Elec. 16/- 


Equipment and Manufacturing 


Aberdare Cables ... 1/9 
Allen, W. H. 37/6 
Aron Elec. Ord. ... ws | 55/9 
Assd. Automation 10/- 17/6 
Assoc. Elec. Ord. ... 75/- 
Automatic Tel. & El... 57/6 


Babcock & Wilcox 77/6 
Berry’s Electric... | 
B.I. Callender’s ... 
B.I. Callender’s 6% Pref. 
British Vac. Cleaner 
Brook Motors... AG 
Brush Group ie 
Bulgin, A. F. eax 
Chloride El. Sterage “A”’ 
Clarke Chapman ... 
Cossor, A. C. we 
Crabtree ... ants 10/- 
Crompton Parkinson Ord. 


Desoutter ... 
Dewhurst ... 

Dictograph Tel. ... 

Dubilier Condenser 


E.M.1. 
Electrical Components ... 

Elec. Construction 

Enfield Cable Ord. 

English Electric 

English Electric 32% Pref. 

Ericsson Tel. 

Ever Ready 

Falk Stadelmann ... 

G.E.C. Ord. 

G.E.C. 64% Pref. 

General Cables 

Greenwood & Batley 

Hackbridge Cable... 21/3x.d. 
Hackbridge & Hewittic ... ao 18/3 
Heatrae vas 3/9 
Henley’s 16/9 
Holophane... 20/6 


20/9 
21/3 
2I/- 
21/- 
17/6 


13/6 
6/9 
39/- 
56/- 
19/- 
85/6 
72/6 
85/6 
5/- 
34/- 
6/6 
78/9 
54/3 
2/6 
31/9 
8/9 
44/- 
7/9 
5/3 
13/3 
73/6 
123/- 
22/3 
10/3 
29/3 
15/- 
20/3 
44/9 
32/9 
7/6 
6/9 
4/9 
37/- 
16/- 
29/9 
19/3 
66/3 
14/6 
42/9 
32/9 
45/9 
65/6 
23/9 
13/9 
47/6 
34/6 
5/I 
19/9 
20/6 


w 


wo 


woowna 


NORMAN © 
WKHOOW Cvan 


The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 


* After scrip issue.. 


+ Free of income tax. 


t Dividend forecast. 


Hoov 


Intl. 
Johns 
Lanca: 
Laure 
Lister 
Lond¢ 
Lucas, 
Marry 
Mathe 
Metal 
Midla 
Morp 
Mure’ 
Newr 
Oldhi 
Parna 
Parso 
Plesse 
Pye 
Revo 
Reyr« 
Rheo 
Richa 
Scotti 
Smith 
South 
Stran 
Sturt 
Sun E 
Swite 
Taylo 
Telep 
Thor 
Thor: 
Tube 
Vactr 
Verit 
Wals 
Ware 
Watf 
West 
West 
Wolf 


= Eixc 
im:'¢ 
wor! 
shar 

cleat 
‘4 
— 1956 

| est est 

isd 

3 3 3 319 6 80h 743 

3 3 429 79% 714 
34 33 493 84 774 
4h 44 4173 95 88 
i 
—3d 6t 6 0 OF 19/- 
10 10* 8 6 17/- 
= Nil Nil Nil 2I/- 
10 10 14/9 
+3d 88h 45* 4/9 
oe +1/3 20 10* 33/6 
15 15 53/6 
10 5 17/- 
14 15 57/9 

ne 15 15 56/3 

15 15 64/- 

3 —3d 20 20 3/9 

16 16 26/9 
2 40/6 
+6d 10 12} 45/- 
6 6 20/3 
20 25 24/6 
30 is* 14 6/- 

oe +9d 20 25 13 31/9 

434 6 5/9 
45 50 4/3 
223 8/3 
+6d 60/9 

“4 +2/6 20 22} 89/6 
173 15/6 

10 15 6/9 
20 20 26/- 

20 12/3 

a 16/9 +6d 30 30 15/- 
26/3 56h 24/9 
31/6 25 30 25/9 
6/- —6d 24 30 5/3 
2 5/6 20 20 5/6 
25 30 3/6 
a +9d 10 15 25/6 
a 25 25 12/6 
83 8} 23/9 
Nil Nil Nil 13/6 
47/3 
33 33 12/6 
+2/- 20F 33/6 
35 35 24/- Angle 
2 Anal 
4 30 30 11/3 
178 45/- 
25 30 18/9 
30 23* 17/3 
15 15 3/9 eae 
25 30 17/- 
| Orie 
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business by appreciation of the growing 
im» ortance of the industrial electronic 
work upon which most of the firms 
ar’ engaged. As the accompanying 
shere lists show, prices generally are 
clear of the depressed points recorded 


earlier in the year, while the yields of 
between 53 and 6} per cent on such 
shares as E.M.I., Decca and Ever 
Ready are in line with those ruling in 
other sections of the industrial market. 
In the case of Pye, Thorn Electrical, 


Electrical Investments 


Week’s Dividend 1956 
Middle Rise 
Company or Board Nom. price Pre- Last Yield% High Low- 
Value 27th Aug. Fall vious est est 


Equip and Manuf ing—c d 
Hoover... 23/6 70 50 1012 9 39/3 23/- 
Led. 44/9 +3d 10 10 49 6 49/9 41/3 
Intl. 18/9 +3d 25 20* 5 69 25/- 15/3 
Johnson & Phillips 40/9 15 15 46/6 37/6 
Lancashire Dynamo 42/6xd 15 5 3 6 49/9 40/9 
Laurence, Scott ... =a a. SP 15/9 +6d 124 15 415 3 16/9 13/3 
Lister, R. A. ene sae vi 29/3 +6d 93 10 616 9 35/3 27/6 
London Elec. Wire eae «fl 48/9 124 124 § 2.6 52/9 46/5 
Marryat & Scott ... on a 10/- 30 30 600 11/3 9/6 
Mather & Platt... « @ 53/6 +1/- 15 1S 65/3 51/6 
Metal Industries ... 17/6 9 9 27/- 16/3 
Midlands Elec. Mfg. 45/- 10 123 511 0 48/6 43/6 
Morphy-Richards ... afl 13. “Ae 20/- 35 50 10 0 0 27/3 20/- 
Murex 67/6 20 20 5 18 6 70/3 60/- 
Newman Ind. 2/3 10 10 Si? ¢ 2/9 
Oldham & Son... = ae SE 2/3 20 173* 715 6 3/- 2/3 
Parnall (Yate) 5/6 14 12 10 3 9/6 5/6 
Parsons, C. A. ... 96/3 +1/3 10 10 a 97/- 61/6 
Plessey... 70/3 +6d 273 30t 456 87/6 56/- 
Pye “A”’ 17/6xd +9d 123 123 3 tt 21/3 14/- 
Revo 10/- 14/3 9 9 6 6 3 14/6 8/3 
Reyrolle ... 115/- 15 162 216 6 1116/6 
Rheostatic .. aw 9/9 182 12t 419 0 8/3 
Richardsons Westgarth 15/6 +6d 16% 165 Ly 17/- 13/9 
Scottish Cables... 15/9 273 273 619 3 17/9 15/9 
Smith (England), S. 173 172 673 14/3 10/6 
Southern Areas... 17/6 +2/6 10 Bil 6 28/9 15/- 
Strand Elec. 7/3 +6d 173 15* 10 7 0 8/6 6/9 
Sturtevant 23/- 14°44 15+ 35 3p 22/6 
Sun Elec. ... 33/9 15 20 117 0 37/6 35/- 
Switchgear & 14/- 20 25 818 6 17/- 13/6 
Taylor Tunnicliff ... 1/9 +6d 15 15 673? 14/- 1/3 
Tee. 10/- 43/- 25 25 5 16 3 45/- 40/6 
TCA 28/- +6d 8} 8} We 
Telephone Mfg. ... ae on ae 7/6 10 10* 613 3 8/6 6/3 
Thorn Elec. < W/6xd =+1/9 15 15 45 9 22/6 16/- 
Thornycroft 42/6 +1/3 15 15* 49/9 41/3 
Tube Investments... we cx 168 60/6 +6d 223 14*t 412 6 70/6 54/9 
Veritys 3. 8/- +3d 124 123 7 16 3 10/- 6/9 
Walsall Conduits ... cea ——s 13/- 70 20* 609 13/6 10/9 
Ward & Goldstone ar ee 38/9 —9d 30 35 410 3 39/6 29/- 
Watford... 6/3 +3d 25 25 800 7/6 6/- 
Westinghouse... 72/6 18 18 419 3  100/- 71/6 
West, Allen 13/- +3d 15 1S 5 15 6 14/6 11/6 
Wolf Electric 17/6 20 20 3 26/3 17/6 
Trusts, Transport and Communications 

Anglo-Am. Tel.: 

A. Ord. ... ia A ... 100 703 6 6 810 3 80 66 
Ord. ... 100 45} 33 33 849 54 45 
Anzlo-Portguese ... vex. 68 21/9 8 8 23/6 20/3 

Bric, Elec. Traction: 
ef. Ord. “A” 18/6 +6d 223 223 6 6 20/- 15/6 
Carle & Wireless: 

10/- 10 10 560 11/3 9/6 
Loan 100 91 4 4 480 923 88 
Trams... 26/- 6t 5 15 6+ 26/3 23/- 
Elec. Trams ... 17/6 8 8 20/3 18/- 
Merconi Marine ... 31/- —6d 10 10 69 34/- 
© ental Tel. Ord. 67/6 —2/6 16 90/- 67/6 
Tc ephone Rentals 5/- 10/6 123 123 519 0 9/9 
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Plessey and Ekco, yields on the shares 
are lower in correspondence with the 
especially conservative rates of dividend 
paid by those companies, as well as 
with their progressive records. 


Gilt-Edged 

The past month’s net improvement 
in the prices of Government securities, 
despite a late reaction, was attributed 
partly to the implications of the new 
procedure whereby the financing of 
the nationalised industries comes now 
under the wing of the Treasury. It is 
thought that this may start a sequence 
of events beginning with the repay- 
ment of the Boards’ bank overdrafts, 
leading to their replacement by the 
issue of a larger volume of Treasury 
bills and thus to a further increase in 
the liquidity of the banks which might 
act as an inducement for the latter to 
increase their gilt-edged investments. 
Whether matters will work out in that 
way can only be left to be seen, but the 
performance of this market over the 
past critical weeks is generally agreed 
to have been heartening. 


British Electricity Stocks 

Of the two 3 per cent British 
Electricity stocks, the issue redeemable 
between 1968-73 stands at about 754 
and the other, dated 1974-77, at 724. 
They offer the present buyer therefore 
a current yield of around 4 per cent, 
and assure him of capital profits of 
about 24 and 27 points respectively 
upon the repayment of the stocks at 
100 between the due dates. The 
redemption profits being free of tax, 
these issues make their appeal especially 
to investors in the upper income-tax 
ranges. For those more interested 
in current income, the 4} per cent 
British Electricity stock at 90} offers 
a running yield of practically 5 per 
cent and a useful, if less spectacular, 
capital profit of 9 points on repayment 
between 1967-69. On the 4} per cent 
issue, dated 1974-79, the yield at 873 
also approaches the § per cent mark. 


Canadian Electricity 

Shares of the principal Canadian 
electric and other utility undertakings 
reflect the lively increase of interest 
in transatlantic securities. British 
Columbia Power common shares have 
been in particularly good form. At 
$92 they stand some $25 above the 
quotations ruling earlier this year, and 
show now a yield of less than 3 per cent 
on the basis of the current dividend. 
Shawinigan Power common have 
appreciated on a similar scale to $168, 
at which price the yield is barely 2 per 
cent. Bell Telephone $25 shares are 
not credited with the dynamic growth 
characteristics of those two issues, but 
are favoured as a steady investment 
stock, and at about $92 give the more 
attractive yield of just on 4} per cent. 
It may be noted that yields may be 
considerably improved in effect, for 
United Kingdom shareholders, by the 
operation of double tax relief on 
dividends. 
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Of the | 
ms and | 
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radio | 
Sa), 
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19/- 
19/6 | 
17/- 
14/9 
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3/6 | 
7/- 
7/9 
6/3 
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3/9 | 
6/9 | 
5/9 | 
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0/3 
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1/3 
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6 
6 
6 
) 


Treasury Loans to Boards.—The 
first issues from the Treasury to the 
national boards, under the arrange- 
ment announced by ‘Mr. Macmillan 
in his Budget speech in April, have 
now been made. Out of a total of 
£27-2 million the Central Electricity 
Authority has received £14 million and 
the Gas Council £5 million. Part of 
these funds will be used in repaying 
bank advances and in the case of the 
C.E.A. a figure of £4 million has been 
mentioned in financial circles; the rest 
is new capital to meet immediate 
future requirements. 

The Treasury is charging interest of 
5% per cent on advances of more than 
fifteen years and 54 per cent on those 
between five and fifteen years. 


Lindley Thompson Transformer 
(Holdings), Ltd., proposes to take over 
the assets of its subsidiary, Lindley 
Thompson Transformer & Service 
Co., Ltd., and liquidate that company. 
At the same time the parent concern 
will change its name to Lindley 
Thompson Transformer & Service 
Co. to protect the goodwill of the 
business. 


Brook Motors, Ltd.—The London 
and Yorkshire Trust announces that 
in connection with the issue to 
ordinary shareholders of 300,000 
ordinary shares of 10s each at 30s per 
share, over 99 per cent of the shares 
provisionally allotted were accepted. 
The balance available to meet applica- 
tions for excess shares was sub- 
stantially overscribed, but every 
applicant will receive an allotment. 


East African Power & Lighting Co., 
Ltd.—This company’s gross revenue 
rose from £2,268,763 in 1954 to 
£2,5773376 last year and the net 
revenue from £492,831 to £547,1123 
the ordinary dividend is maintained at 
7 percent. In his statement presented 
at the annual meeting in Nairobi on 
23rd August, Mr. A. J. Don Small, the 
chairman, regretted the continued rise 
in operating costs, particularly labour 
costs which had been considerably 
increased by inflated wages. 

Business continued to expand; 
energy sold to consumers, excluding 
inter-company bulk supplies, rose 
from 224-4 to 262-4 million kWh. In 
Kenya alone the sales had risen by 
over 20 percent. During the past year 
their contractors, Balfour, Beatty & 
Co., completed important works, in- 
cluding the Merilla Barrage and 
13-mile tunnel serving two new 
4,000 kW sets at the Tana power sta- 
tion. New generating plant had been 
installed at various points aggregating 
19,975 kW in eleven units. A further 
2,500 kW set had been commissioned 
at Dar-es-Salaam and two 5,000 kW 
sets being erected at the new Kepevu 
oil-burning steam station should be 
in service in September. In conjunc- 
tion with the Power Securities Cor- 


REPORTS and 


DIVIDENDS 


poration they were investigating 
geothermal steam possibilities in the 
Rift Valley and negotiations had 
continued with the authorities on the 
use of the Tana River to develop 
100 MW; the issue of the necessary 
permit to begin work at the appro- 
priate date was now awaited. 

Mr. Small also referred to the 
receipt by the Kenya Power Co. of a 
bulk supply licence and the issue of 
£7-5 million of debentures part of the 
proceeds of which would be used for 
the erection of the 132 kV line from 
Nairobi to Uganda for a bulk supply 
from Tororo. Rural electrification 
development in Western Kenya would 
be very costly and some form of assis- 
tance from the Government would 
seem inevitable. A plan had been 
drawn up and submitted to the Govern- 
ment for approval for the development 
of 14 MW at Makinyumbe, upstream 
from the company’s Pangani Falls pro- 
perty, at a cost of £1-8 million. Mr. 
Small mentioned the necessity for 
modest increases in tariffs. 


Associated Electrical Industries, 
Ltd., has declared a second interim 
dividend of 24 per cent, which is the 
same as the first interim paid earlier 
this year and also the second interim 
paid last year. The ordinary shares 
issued this year do not rank for this 
dividend. 

The Automatic Telephone & Elec- 
tric Co., Ltd., has declared an interim 
ordinary dividend of 3 per cent (same). 

George Cohen Sons & Co., Ltd., 
have received the consent of the Capi- 
tal Issues Committee to an issue of 
£1,500,000 unsecured loan stock. The 
terms on which this stock will be issued 
will be announced later. 


Madras Electric Supply Corporation, 
Ltd.—It is announced that a second 
distribution of 5s per £1 ordinary 
share is now being made. 


Cape Electric Tramways (1949), 
Ltd., is again paying a dividend of 6 
per cent with a bonus of 2 per cent for 
the past year. 


New Companies 


Automaton Telephones (London), Ltd.— 
Registered 2nd August. Capital £100. Direc- 
tors: W. Fisher and G. Pal. Regd. office: 70, 
Brewer Street, W.1 

Lane (Small Electric Motor) Co., Ltd.— 
Registered 14th August. Capital £100. 
Designers, manufacturers of and dealers in 
electric motors, etc. Directors: G. Tack and 
A. J. Lewis. Regd. office: 8, Black Lion 
Street, Brighton, 1. 

Fred L. McGhee & Co., Ltd.—Registered 
1st August. Capital £500. Electrical engineers 
and contractors, etc. Directors: P. F. McGhee, 

. H. Murray and F. R. Varndell. Regd. 
office: 2, Willow Place, S.W.1. 

Holman & Sons Electricians, Ltd.—Regis- 
tered 28th June. Capital £100. Directors: 

. V. Holman and H. W. Holman. Secretary: 
T. A. Herbert, 156, Strand, London, W.C.2. 

M. K. S. Nucleonics, Ltd.—Registered 15th 
June. Capital £100. To engage in the re- 
search, design, development and manufacture 
of printed and formed circuits, cable formings, 
terminations, microwave instruments, aerials, 
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cameras and_ electrical ete, 
Directors: L. E. Moore and R. W. But'er, 
Regd. office: 9, The Parade, Prestwick Roid, 
South Oxhey, Herts. 

H. E. G. Gosling (Bournemouth), — 
Registered 1st August. Capital £1,000. 
Electrical, mechanical, motor, radio, televisivn, 
telephone, radar and marine engineers, <tc, 
Directors: H. E. G. Gosling and Dorothy S. 
Gosling. Regd. office: 884, Christchurch 
Road, Bournemouth. 

Lukalux Electrical Appliances, Ltd.—Re:is- 
tered 8th August. Capital £100. Manufaic- 
turers of and dealers in electrical goods of all 
kinds, etc. S. Noble signs as director. Rezd. 
office: 15, Whitechapel High Street, E.1. 


Liquidations 

Llanfachreth Mill, Ltd., suppliers of electric 
light and power, Bridge Street, Dolgelley, 
Merioneth.—Winding up voluntarily. Liquida- 
tor, Mr. K. B. Taylor, 1, Booth Street, Man- 
chester, 2, appointed 23rd July. Particulars 
of claims to the liquidator by roth September. 

Underwood Electric, Ltd.—Winding up 
voluntarily. Particulars of claims to the 
liquidator, Mr. C. N. Smellie, 30, Cornhill, 
London, E.C.3, by 14th September. 

Sun Radio, Ltd.—Meetings of creditors and 
contributories 28th August at Inveresk House, 
346, Strand, London, W.C.2. 

Electrical & Radio Installations (Ealing), 
Ltd.—Last day for receiving proofs for 
dividend 3rd September. Liquidator, Mr. J. 
B. Clifford, 4, Bucklersbury, London, E.C.4. 

Shann & Bell, Ltd., electrical engineers, 
plumbers and contractors, 13-15, Kent Street, 
Manchester Road, Bradford.—Liquidator, Mr. 
A. Stott, 20, The Exchange, Bradford, appoin- 
ted 8th August. 

Adalco, Ltd., electric fire manufacturers, 90, 
Church Road, Willesden, N.W.10.—Liquida- 
tor, Mr. G. F. Morris, Inveresk House, 346, 
Strand, London, W.C.2, released 15th August. 


Bankruptcies 


W. N. Cann-Ruby, television engineer, 
lately carrying on business as Ruby’s Tele- 
vision, 66, Bampton Street, Tiverton, Devon. 
—Trustee, Mr. P. . Hort, 28, Baldwin 
Street, Bristol, 1, released 17th July. 

H. W. Laker, electrical engineer and con- 
tractor, residing and carrying on business at 3, 
The Parade, Station Road, New Milton, 
Hants, as New Milton Electrical Engineers, 
and previously at “ Beulah,’ Manor Road, 
New Milton, as H. W. Laker & Co.—Trustee, 
Mr. K. R. Cork, 19, Eastcheap, London, E.C.3, 
released rst August. 

P. E. F. Huet, radio and television engineer, 
trading as Huet & Whatling, 140, Trafalgar 
Road, Portslade, Sussex.—Receiving order 
made 16th August on a creditor’s petition. 
First meeting 31st August at Official Receiver’s 
Office, Old Steine, Brighton. Public examina- 
tion 19th October at The Court House, Church 
Street, Brighton. 

W. B. McKelvey, electrical contractor, 
carrying on business at 2, High Road, Drayton, 
Norfolk.—Receiving order made 18th August 
on debtor’s petition. 

S. Shaw, formerly carrying on business at 
109, Leeds Road, and now at 133, Leeds Road, 
Bradford, electrical contractor.—Last day for 
receiving proofs for dividend 7th September. 
Trustee, Mr. R. W. Hellyer, 8, Eldon Place, 
Bradford. 

D. G. H. Hammerton, and A. J. Cameiioss, 
carrying on business as A.C.D. Electric Co. « 
28, West Street, Warwick, electrical engineers. 
Trustee, Mr. R. K. Clark, Somerset House, 3”, 
Temple Street, Birmingham, released 1611 
August. 

P. Logan, electrical contractor, 65, Aley- 
andra Road, Heeley, Sheffield.—Trustee, 
eS Miller, 55, Queen Street, Sheffiel:!, 
Official Receiver, released 16th August. 


E. T. M. Marshall, formerly carrying o1 
business at High Street, Hurstpierpoin , 
Sussex, as G. E. M. Radio Electric, radio an‘ 
electrical dealer.—Trustee, Mr. E. C. Shei- 
wood, 8, Old Steine, Brighton, 1, Official Re- 
ceiver, released 16th August. 


— 
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Successful System Protection 
in Storms 


During the severe thunderstorms 
towards the end of July, the British 
Thomson-Houston automatic circuit 
reclosers installed in the Worcester and 
District Sub-Area of the Midlands 
Electricity Board successfully main- 
tained supplies on some hundred and 
twenty miles of 11 kV line feeding 339 
tapping points, while on adjacent lines 
protected only by fuses lengthy inter- 
ruptions of supply occurred due to the 
necessity of replacing blown fuses. 

The reclosers in question are situated 
at twelve points on the system and co- 
ordinate with 37 sets of slow-blowing 
fuses. During the storm sixty-six 
recloser operations were recorded 
including, on one particular three- 
phase set, nine, eight and seven opera- 
tions, respectively, on the three phases. 
In every case the reclosers success- 
fully operated to clear transient faults, 
and no persistent faults developed to 
cause reclosers to operate to lock-out. 
On adjacent lines not protected by 
reclosers 257 fuses were blown, 32 
circuit-breakers operated, and twenty- 
four persistent faults occurred on the 
11 kV system. 

The operating engineers consider 
that the rapid opening of the reclosers 
removed the fault current sufficiently 
early to avoid damage which would 
otherwise have caused persistent 
faults. 


All-Electric Houses 

Birmingham Corporation, which is 
already experimenting with all-electric 
flats, is shortly to begin building 42 
experimental all-electric houses on the 
Kitwell Farm estate, Bartley Green. 
They will be electrically heated 
throughout and various types of heat 
insulation are to be used, including 
bitumen-bonded glass quilt, glass wool 
mats, insulating plaster board backed 
with aluminium foil, and a variety of 
types of double glazing in the living 
rooms. The houses, being without 
chimneys, coal-houses and fireplaces, 
are not expected to cost more than 
ordinary municipal dwellings. 


Improved Lighting at Mersey 
Stations 


British Railways (London Midland 
Region) announce that work is to start 
at once on the provision of better light- 
ing at the seven Mersey Line stations 
at a cost of some £56,000. The light- 
‘ng will be fluorescent on platforms 
and in public rooms at all seven 
stations. 


Reconstruction of N.C.B. Networks 


The Durham County Planning Com- 
mittee has approved proposals by the 
North Eastern Electricity Board for 


reconstructing the overhead networks, 
etc., which are being taken over from 
the National Coal Board at Chester-le- 
Street, Hetton, and Lanchester. Plans 
have been approved for reconstructing 
the network in the Stanley, Barnard 
Castle, Sedgefield, and Easington 
areas. Approval has also been given 
to plans for the erection of a 66 kV 
overhead line in connection with the 
diversion of the Dunston-Wardley 
Nos. 1 and 2 feeders at Heworth 
Colliery, Felling. 


OVERSEAS 


India’s First Nuclear Reactor 


Our Indian Correspondent writes:— 
India’s first nuclear reactor, a “ swim- 
ming-pool” type reactor with a 
capacity of 1,000 kW, went into opera- 
tion on 4th August when it became 
“critical” for the first time. The 
reactor has been built entirely by 
Indian scientists and engineers and 
has cost Rs. 4 million (about £300,000). 
It will be used mainly for experimental 
purposes and the production of radio- 
active isotopes for research in industry, 
agriculture and medicine. At a Press 
conference held in Trombay, the site 
of the reactor, Dr. H. J. Bhabha, chair- 
man of the Indian Atomic Energy 
Commission, who presided last year 
over the Geneva Conference, said that 
the only other Asian reactor now under 
construction was in China. Dr. 
Bhabha believed that India would be 
self-sufficient in heavy water, uranium 
and graphite within ten years and 
would also be able to produce power 
without external aid within that period. 


Electricity in British Guiana 


The Georgetown correspondent of 
The Times reports that Mr. F. P. 
Egerton, of Messrs. Preece, Cardew & 
Rider, has just returned to London 
after consultations with officials of the 
British Guiana ‘Ministry of Communi- 
cations and Works in connection with 
his report on a rural electrification and 
hydro-electric scheme. The Govern- 
ment of British Guiana regards rural 
electrification as one of the most im- 
portant problems for early solution 
and is said to be anxious to implement 
Mr. Egerton’s report. The estimated 
cost is £1,200,000. 


Quebec 1,000,000 H.P. Scheme 


Following an announcement by the 
Provincial Government that official 
leases of the water rights had been 
issued to the Aluminum Company of 
Canada, Ltd. it was stated by 
Aluminium, Ltd., on 6th August that 
a group of Quebec contractors were 
to construct a new hydro-electric 
power development of 1,000,000 h.p. 


on the Upper Peribonka River in 
Northern Quebec. 

The decision to undertake the pro- 
ject, subject to Government approval, 
was announced by Mr. Nathanael V. 
Davis, president of Aluminium, Ltd., 
on 26th April. First power from the 
new plant is expected in about three 
years. The company’s programme 
also provides for the construction of 
further smelting capacity of 120,000 
tons of aluminium per year to utilise 
some of this power. 


Toronto Electrical Progress 


Compared with the previous year 
the peak load of the Toronto Hydro 
Electric System in 1955 (525,242 kW) 
represented an increase of 7 per cent. 
Despite the installation of an addi- 
tional 20,400 kW of plant the overload 
on the System’s facilities increased to 
approximately 27,700 kW. 

A great deal of frequency stan- 
dardisation has been carried out in 
advance of the scheduled programme 
and this will be continued until its 
completion in 1959. Progress made 
during the year involved the stan- 
dardisation of the equipment of 21,534 
consumers and during the same period 
7,261 consumers were supplied with 
60 c/s energy in advance of the pro- 
gramme from the duplicate 60 c/s 
city-wide system; this brings the total 
number supplied in advance of the 
programme to 15,347. 

‘Much has been done in the way of 
underground construction in order 
to make duct available to carry the 
110 kV cable from Leaside to Glen- 
grove. During the year underground 
work involved the laying of 263,o0oft 
of duct, the building of 131 manholes 
and 11 transformer vaults and the 
installation therein of 215,000ft of 
cable. As a result a corresponding 
amount of overhead construction was 
avoided. 

With the exception of a few resi- 
dential streets the renovation of the 
street lighting system has now been 
completed, bringing the total number 
of refractor luminaires in service in 
Toronto to 25,945, covering 557 miles 
of streets. 


FLOODLIGHT ” 


The London County Council has 
published “Floodlight,” its guide to 
evening classes for 1956-57. This con- 
tains an alphabetical list of all subjects 
in which instruction is provided in 
evening classes, and also an alpha- 
betical list of colleges and institutes 
according to type of establishment. 
Enrolment week commences on 17th 
September. Copies of the booklet are 
obtainable from newsagents (price 6d), 
or from the Information Bureau, 
County Hall, S.E.1 (postage 3d extra). 
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NEW PATENTS 


Electrical Specifications Recently Published 


The numbers under which the specifications will be printed and abridged are given in 


parentheses. 


Copies of any specification (3s od each including postage) will be obtainable 


after 5th September from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


1950 

15552. General Electric Co., Ltd., Buckle, 
G. W. V., and Polgreen, G. R.—Electrical coil 
assemblies. 14th September, 1951. (756721.) 


1951 

3615. Nalder Bros. & Thompson, Ltd., 
and Lipman, C. L.—Relay systems for con- 
trolling one or more conditions or variables. 
oth July, 1952. (756541.) 

9650. British Thomson-Houston Co., Ltd. 
—Luminescent devices for advertising pur- 
poses. 25th January, 1952. (756421.) 

27552. Crompton Parkinson, Ltd.—Lumi- 
mescent compounds. 4th November, 1952. 
(756543.) 

28736. Standard Telephones & Cables, 
Ltd.—Communication system using surface 
waveguides. 7th December, 1951. (756544.) 


1952 

3775. Standard Telephones & Cables, 
Ltd.—Electric switching circuits. 9th January, 
1953. (756322.) 

10884. Klein, S.—Transducers. 30th 
April, 1952. (756546.) 

13787. Sparcatron, Ltd.—Working elec- 
trically conductive materials by electric erosion. 
8th October, 1953. (756727-) 

16744. Licentia Patent-Verwaltungs-Ges. 
—Telephone systems including main and 
satellite exchanges. 3rd July, 1952. (756323.) 

23856 and 26118. Associated Electrical 
Industries, Ltd.—Electrical equation solvers. 
12th and 14th August, 1953. (756325 and 
756328.) 

24322. Frank, E. J.—Electric tumbler 
switches. 29th September, 1953. (756326.) 

26550. _Metropolitan-Vickers Electrical 
Co., Ltd.—Registering apparatus employing 
meters, counting mechanism and the like. 
22nd October, 1953. (756663.) 

27893. Sylvania Electric Products, Inc.— 
Apparatus for manufacturing curvilinear elec- 
tric lamps. 5th November, 1952. (756430.) 

27915. Young, S. G.—Electric junction 
boxes. 5th February, 1954. (756330.) 

28926. Mason & Sons, Ltd., E. N., and 
Woodham, E.—Control of carbon arc lamps. 
16th February, 1954. (756331.) 

29522. Finch, G. E., and Frankland, R. H. 
—Portable electric light unit. 22nd February, 
1954. (756224.) 

31066. British Thomson-Houston Co., 
Ltd.—Circuits for starting and operating 
electric discharge tubes. 8th December, 1952. 
(756431.) 

32374. Elwes, N. D. B.—Couplings for 
electrified wire fences. 24th December, 1953. 
(756333.) 


4863. Soc. Financiére d’Expansion Com- 
merciale et Industrielle Soc. Anon. Sfindex.— 
Apparatus for the electric charging of foreign 
particles borne by a stream of gas by ionisa- 
tion of the gas stream. 20th February, 1953. 
(756433.) 

5069. Bailey Meters & Controls, Ltd.— 
Apparatus for indicating or/and controlling 
combustion efficiency and an improved method 
of operation in an electrical generating system. 
22nd February, 1954. (756435.) 

5809. Parsonage, S. H.—Electromag- 
netic energy regulator for electric radiant heat- 
ing apparatus. 26th February, 1954. (756338.) 

6287. Philips Electrical Industries, Ltd.— 
Electron image apparatus. 6th March, 1953. 
(756551.) ‘ 

6978. Western Electric Co., Inc.—Semi- 
conductor signal translating devices and 
circuits employing such devices. 13th March, 
1953. (756339.) 


10188. General Electric Co., Ltd.—Manu- 
facture of crystal contact devices. 31st March, 
1954. (756437.) 

11478. Electric & Musical Industries, Ltd. 
—Electronic storage tubes. 23rd April, 1954. 
(756667.) 

12134. Benjamin Electric, Ltd.—Electric 
lighting fittings. 28th April, 1954. (756438.) 

15489. Reyrolle & Co., Ltd., A——Stressed 
operating mechanisms, for example for 
operating electric circuit-breakers. 4th June, 
1954. (756347.) 

1§892. Marconi’s Wireless Telegraph Co., 
Ltd.—Stabilisation of ultra-high-frequency 
oscillation generators by automatic frequency 
control. 11th May, 1954. (756348.) 

17058. General Electric Co., Ltd., and 
Humphrey, R.—Thermostats. 4th June, 
1954. (756350.) 

18050. Micro Balancing, Inc.—Automatic 
street lighting systems. 30th June, 1953. 
(756352.) 

18493. Standard Telephones & Cables, 
Ltd.—Coil winding device. 3rd July, 1953. 
(756353.) 

21654. K. B. Products (Epsom), Ltd., and 
Brimfield, R. T. H.—Apparatus for producing 
Stereoscopic television pictures. 9th July, 
1954. (756359.) 

23593. General Electric Co., Ltd., and 
Beesley, H.—Electrical pulse counting 
circuits. 26th August, 1954. (756443.) 

24239. Saunders-Roe, Ltd.—Electric 
circuits for producing rectangular waveforms. 
1st September, 1954. (756444.) 

24307. Reyrolle & Ltd, A— 
Scavenging in high-voltage electric circuit- 
breakers. 1st September, 1954. (756564.) 

24910. Covill, D. H.—Synchronisation 
circuit arrangements for use in television re- 
ceivers. 12th August, 1954. (756678.) 

24963. Siemens Electric Lamps & Sup- 
plies, Ltd.—Electric semi-conductor devices 
such as crystal diodes and crystal triodes. 
2oth August, 1954. (756446.) 

25202. General Electric Co., Ltd., and 
Leng, T. R.—Apparatus and method for cut- 
ting thermoplastic materials. 18th August, 
1954. (756447.) 

25368. Tuchel, U.—Electric contact 
devices. 14th September, 1953. (756365.) 

26464. Stevens Manufacturing Co., Inc. 
—Electrical thermostats. 25th September, 
1953. (756681.) 

27712. British Thomson-Houston Co., 
Ltd.—Electric flash-discharge lamps. 8th 
October, 1954. (756567.) 

27804. Wood & Co., Ltd., H.—Means for 
connecting auxiliary electrical apparatus in 
circuit with main or primary apparatus con- 
trolled thereby. 11th October, 1954. (756369.) 


27861. Belmar Electric Corporation.— 
Snap-action electric switches. 9th October, 
1953. (756450.) 


27869. Standard Telephones & Cables, 
Ltd.—Travelling wave electron discharge 
devices. 9th October, 1953. (756370.) 

28049. Metropolitan-Vickers Electrical 
Co., Ltd.—High voltage busbar connecting 
systems. 11th October, 1954. (756451.) 

28324. English Electric Co., Ltd.—Gas 
turbine engines. 8th October, 1954. (756687.) 

29401. Paton & Co., Ltd., and Robertson, 
J.—Electrical plug and socket connectors. 
11th October, 1954. (756571.) 

30809. General Electric Co., Ltd., Bignell, 
G. J. H., and Martin, K.—Electric cartridge 
fuse carriers. 29th October, 1954. (756575.) 

33766. United Aircraft Corporation.— 
Electrical safety circuits. 4th December, 1953. 
(756227.) 
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34055. Electromagnets, Ltd.—Elect;o- 
magnets for lifting purposes. 11th Octob=r, 
1954. (756579.) 


35117. Hann, D. G.—Electric furnaces 
for glass melting. 17th December, 19:3. 
(Divided out of 31924/52.) (756382.) 

35330. British Thomson-Houston C.., 
Ltd.—Electrical systems for measuring sn;.l] 
distances between relatively movable pars, 
2nd December, 1954. (756466.) 


1954 

3480. Siemens-Schuckertwerke Akt.-Ges. 
—Dry rectifier arrangements. 5th February, 
1954. (756486.) 


3517. Young, S. G.—Electric junction 
boxes. §th February, 1954. (756389.) 


3708. Communications Patents, Ltd-~— 
Radar simulation. 3rd February, 1955. 
(756487.) 


4224. Radio Corporation of America.-- 
Saw tooth signal generating circuit. 12th 
February, 1954. (756585.) 

5314. Enfield Cables, Ltd.—Electric 
cables. 2nd March, 1955. (756491.) 

5331. Johnson, Matthey & Co., 
Electrical contacts and the manufacture there- 
of. 21st February, 1955. (756393.) 

5836. Electric & Musical Industries, Ltd. 
—A.c. motors. roth February, 1955. (756493.) 

5976. Allis-Chalmers Manufacturing Co. 
—Pneumatically operated electric  circuit- 
breaker with closing valve cut-off switch. 1st 
March, 1954. (756592.) 

7629. General Electric Co., Ltd., and 
Jones, A. F.—Bobbins for electrical coils. 
16th March, 1955. (756494.) 

7752. International Business Machines 
Corporation.—Electronic accumulators. 17th 
March, 1954. (756234.) 

7926. Siemens-Schuckertwerke Akt.-Ges. 
—Contact convertors. 18th March, 1954. 
(756595.) 

7960. Soc. d’Eléctronique et d’Auto- 
matisme.—Electrical device for complement- 
ing binary pulse trains. 18th March, 1954. 
(756474.) 

8626/7. General Electric Co.—Electron 
discharge devices utilising velocity modula- 
tion. 24th March, 1954. (756235/6.) 

9185. Selectra, Ltd., and Krebs, E. W.— 
Dynamo electric machines of the heteropolar 
inductor type. 14th March, 1955. (756495.) 

9197. Soc. Frangaise Radio Eléctrique.— 
Pulse counting systems. 29th March, 1954. 
(756477.) 

11370. British Thomson-Houston Co., 
Ltd.—Cooled current carrying windings. 2oth 
April, 1955. (756604.) 

12157. Aircraft-Marine Products, Inc.— 
Methods of and apparatus for applying elec- 
trical connectors to insulated conductors. 
27th April, 1954. (756496.) 

12523. Siemens & Halske Akt.-Ges.— 
Electric pulse delay networks. 29th April. 
1954. (756398.) 

15364. International Business Machines 
Corporation.—Amplifying system for current 
control. 25th May, 1954. (756609.) 

15433. General Electric Co.—Electric 
lighting lanterns, more particularly for street 
lighting. 25th May, 1954. (756245.) 

17255. Telegraph Construction & Main- 
tenance Co., Ltd.—Manufacture of electrical 
conductors. 6th June, 1955. (756616.) 

17290. Standard Telephones & Cables, 
Ltd.—Electrical signal receiver. 11th June, 
1954. . (756617.) 

17904. Reyrolle & Co., Ltd. A., and 
Moser-Glaser & Co. Akt.-Ges.—High-voltag« 
electrical apparatus having solid insulation. 
18th June, 1954. (755619.) 

18139. Philips Electrical Industries, Ltd. 
—Methods of manufacturing crystal diodes 
and transistors. 21st June, 1954. (756506.) 

21258. Rauland Corporation.—-Cathode- 
ray tubes for colour reproduction. 21st July. 
1954. (756714.) 

22549. British Insulated Callender’s 
Cables, Ltd.—Means for securing electric 
cables to a support. 2nd August, 1955. 
(756512.) 


[Continued at foot of page 407 
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Accepted Tenders and 


CONTRACT INFORMATION 


Prospective Electrical 


Work 


CONTRACTS OPEN 


Where “ Contracts Open” are advertised in 
our “ Official Notices” section the date of 
the issue is given in parentheses. 


Australia.—27th September. Southern 
Electric Authority of Queensland. Isolating 
switches. (E.S.B. 20760/56. Ten/20830.)* 
2nd November. Boiler feed pump. (E.S.B. 
20758/56. Ten/20822.)* 

Bournemouth.—1oth September. Borough 
Council. Electrical installations in two cliff 
lifts. (See this issue.) 

Bridgwater. — 10th September. Borough 
Council. Street lighting installation. R. A. 
Watson, borough engineer, Town Hall. 

Burma.—11th September. Union Purchase 
Board, Rangoon. Generators, switchgear 
transformers, convertors and motors. (E.S.B. 
20941/56. Ten/20909.)* 

Canada.—4th September. City of Winni- 
peg Hydro-Electric System. Power and 
distribution transformers. (E.S.B. 20746/56. 
Ten/20930.)* 

_Cardiff.—14th September. City Council. 
Eight miles of cadmium copper grooved trolley 
wire. (See this issue.) 

Castleford. — 5th September. Borough 
Council. Lighting equipment for Leeds/ 
Barnsdale Road. Borough surveyor, Town 
Hall, Castleford, Yorks. 

Derby. — 26th September. Corporation. 
Street lighting equipment. (See this issue.) 

Greece.—13th September. Government 
Social Insurance Head Office, Athens. Two 
electrically-operated cargo lifts. (E.S.B. 
20934/56. Ten/20881.)* 

Hemel Hempstead.— The Development 
Corporation invites applications from contrac- 
tors to be included in the revised register of 
approved contractors, for large, medium and 
small contracts. General manager, Westbrook 
Hay, Hemel Hempstead, Herts. 

_Hull.—3rd October. Leeds Regional Hos- 
pital Board. Electrical installation in the 
Wilson Wing of Hull Royal Infirmary. (See 
this issue.) 

India.—6th September. Director General 
of Supplies and Disposals. Conductor wire. 
(E.S.B. 20810/56. Ten/20854.)* 


September. __Electrically-driven _ centrifugal 
pumping sets. (E.S.B. 20806 and 20988/56. 
Ten/20814 and 20905.)* 

roth September. Eastern Railway, Calcutta. 
One 200 kVA and two 500 kVA transformers. 
(E.S.B. 20779/56. Ten/20853.)* 

7th September. Madhya Pradesh Elec- 
tricity Board. 33 kV circuit-breakers and 
ancillary equipment for Korba power station. 
(E.S.B. 21482/56. Ten/21021.)* 27th 
September. 1,500 kW diesel alternator set 
and ancillary equipment for same project. 
(E.S.B. 21371/56. Ten/20959.)* 11th 
October. 3-3 kV and 415 V auxiliary switch- 
gear. (E.S.B. 21481/56. Ten/21020.)* 

17th September. Damodar Valley Corpora- 
tion. Power transformers. (See this issue.) 

24th September. India Supply Mission, 
Washington, D.C. Scientific and laboratory 
equipment, meters and measuring instruments. 
(E.S.B. 20857/56. I.C.A. Ten/20919.)* 5th 
October. 526 portable magnetic tape re- 
corders and 541 public address sets. (E.S.B. 
20955/56. I.C.A. Ten/20921.)* 


Irish Republic.—15th September. Louth 
C.C. Two electrically-operated low lift and 
two high lift pumping sets. (E.S.B. 20754/56. 
Ten/20810.)* 


Italy—15th November. Ministero della 
Difesa-Aeronautica. Airfield lighting equip- 
ment. (E.S.B. 21345/56. Ten/20944.)* 


New Zealand.—18th September. Christ- 
church Municipal Electricity Department. 
Nine 333 kVA transformers. (E.S.B. 20786/ 
56. Ten/20820.)* 25th October. Sub- 
station switchgear. (E.S.B. 20987/56. Ten/ 
20882.)* 

19th September. General Post Office. 
Radio valves. (E.S.B. 20690/56. Ten/ 
20821.)* 27th September. 5,900 bells. 
(E.S.B. 21092/56. Ten/20906.)* 8th 
October. P.v.c. insulated, cotton braided 
wire. (E.S.B. 20983/56. Ten/20889.)* 


Ormskirk. — 6th September. Hospital 
Management Committee. Supply of electric 
lamps. H. E. Beck, group secretary, County 
Hospital, Wigan Road, Ormskirk, Lancs. 


Pakistan.—12th September. Department of 
Supply and Development. Two 12 kW and 
two 15 kW diesel alternator generating sets. 
(E.S.B. 21263/56. Ten/20974.)* 


NEW PATENTS (continued from page 406) 


22809. Globe-Union, Inc.—Variable resis- 
tors and the like. 5th August, 1954. (756635.) 

22921. Electro-Mechanik Ges.—Driving 
arrangements comprising electric motors and 
clutches. 6th August, 1954. (756274.) 

25769. Steiner, M.—Separating element 
for the electrical separation of adjacent accu- 
mulator plates. 6th September, 1954. (756644.) 
25993. Gigler, C.—Reciprocating electro- 
‘agnetic compressors for refrigerators. 8th 
eptember, 1954. (756280.) 

26657. International Business Machines 
Corporation.—Delay circuits. 14th Septem- 
ber, 1954. (756285.) 

26893. West Instrument Corporation.— 
Electric control systems. 16th September, 
1954. (756650.) 

28941. Leischner, G.—Electric generator 
energised by condensers and a method of 
operating same. 7th October, 1954. (756527.) 

29257. Cable Makers Australia Proprie- 
tory, Ltd—Machine for applying an insula- 
tury coverage to helically-set, non-circular, 
cectrical cable cores. 11th October, 1954. 
( 756414.) 

29749. Standard Telephones & Cables, 
1 .d.—Electric pulse circuits. 15th October, 
1954. (756415.) 

29826. Philips Electrical Industries, Ltd. 


(Naamlooze Vennootschap Philips’ Gloeilam- 
penfabrieken).—Electric motor control circuits. 
15th October, 1954. (756290.) 

30366. Ariel Pressing, Ltd.—Miulti-pin 
electric plug and a method of making same. 
21st October, 1954. (756719.) 

33151. Western Electric Co. Inc.— 
Circuits for clipping or attenuating signal 
amplitude excursions exceeding a predeter- 
mined level in signal transmission lines. 16th 
November, 1954. (756657.) 

33208. British Insulated Callender’s 
Cables, Ltd.—Electric power cables and their 
manufacture. 16th November, 1954. (756658.) 

35630. Telefunken Ges.—Stop-on-signal 
radio receivers. 9th December, 1954. (756313.) 

36076. Pestarini, J. M.—Control of a.c. 
metadynes. 13th December, 1954. (756660.) 

36902. Western Electric Co., Inc.—Solder- 
less joints between insulated conductors. 21st 
December, 1954. (756536.) 


1955 
12067. Standard Telephones & Cables, 
switching circuits. gth 


(Divided out of 756322.) 


Ltd.—Electrical 
January, 1953. 
(756419.) 
23474/5. General Electric Co.—Electric 
lighting lanterns more particularly for street 
lighting. 25th May, 1954. (756317/8.) 


Sheffield.—Regional Hospital Board invites 
applications from contractors for placing on 
the approved list for heating and ventilating, 
and electrical work. (See this issue.) 

Solihull. — 14th September. Borough 
Council. Street lighting equipment. (See this 
issue.) 

South Africa—7th September. Stores 
Department, South African Railways. Diesel- 
electric sets, etc., for Diaz Point lighthouse. 
(E.S.B. 20659/56. Ten/20817.)* 12th 
September. Telephone cable. (E.S.B. 21022/ 
56. Ten/ 20899.)* 14th September. 27 arc 
welding machines. (E.S.B. 21026/56. Ten/ 
20900.)* 

13th September. City of Johannesburg. 
E.h.v. cubicles and: protective current trans- 
formers. (E.S.B. 20918/56. Ten/2086r.)* 

13th September. Union Tender and Sup- 
plies Board. Cable and fittings. (E.S.B. 
20917/56. Ten/20857.)* Cab-tyre flex 
(E.S.B. 20915/56. Ten/20851.)* 

Southern Rhodesia.—19th September. City 
of Bulawayo. Twenty-four 11 kV, 150 MVA, 
metal clad ring main units. (E.S.B. 20986/ 
56. Ten/20910.)* 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


WORK IN PROSPECT 


Particulars of new works and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors. 


Banbury.—Maternity unit for Horton 
General Hospital; Oxford Regional Hospital 
Board, 43, Banbury Road, Oxford. 

Basingstoke.—Houses (112), St. Peter’s 
Road; Eric Almond, borough architect, Muni- 
cipal Buildings. 

Extensions to Queen Mary’s School and 
High School; county architect, The Castle, 
Winchester. 

Birmi — Seven-storey flatted factory 
at the corner of Blucher Street and Hollo- 
way Head (£254,000); A. G. Sheppard Fidler, 
city architect, Civic Centre. 

Blaydon.—Court house and police station; 
county architect, Durham. 

Bracknell.—Factory; Sperry Gyroscope 
Co., Ltd., Great West Road, Brentford. 

Brandon.—Flats (24) at Grove Road for the 
U.D.C.; F. Hedley, architect, Council Offices. 

Bridgwater.—Flats (84), Sydenham estate; 
Aubrey Bell, Ltd., builders, 76, Greyhound 
Hill, London, N.W.4. 

Cardiff.—Coach building works and trans- 
port depot at corner of Newport Road; E. W. 
H. Powell & Co., consulting engineers, 28, 
Windsor Place. 

Cheltenham.—Factory, Great Western 
Road; Joseph Webb & Co., Ltd., 1, Ivy House 
Lane, Sedgley. 

Chichester.—Students’ hostels for Bishop 
Otter College; Bridgwater & Shepheard, 
architects, 42, Bruton Place, W.r. 

Consett.—Memorial hall (£75,000); Con- 
sett Trade Union Memorial Committee. 

Corby.—Second stage of technical college 
(£250,000), and infants’ school (£41,000); 
county architect, County Offices, Guildhall 
Road, Northampton. 

Coventry.—Houses (71), Sewall Highway 
extension; Planning Officer, Bull Yard. 

Croydon.—Flats and maisonnettes (60), 
Woodville Road and Elmwood Road; borough 
engineer. 

Cuckfield. — Flats (42), Hassocks; A. 
Hutchings, R.D.C. surveyor, Boltro Road, 
Haywards Heath, Sussex. 
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Cumberland.—County secondary school, 
Solway House, Maryport; secondary school 
at Dalston; junior school at Whitehaven; 
J. H. Haughan, county architect, 15, Portland 
Square, Carlisle. 

Hyde.—Dwellings (69), Rosemont estate; 
borough surveyor. 

Leamington Spa.—Houses (35), Tachbrook 
Road/Kingsway corner site; C. F. Redgrave 
& Partners, architects, 6, The Quadrant, 
Coventry. 

Loftus.—Flats (24) on the Martin Row 
housing estate for the U.D.C.; C. D. Taylor, 
architect, 41, Baxtergate, Whitby. 

London.—Dwellings (75), Essex Road, 
Islington; H. C. Richardson & Co., Ltd., 
builders, Ronald Works, Slade Green, Erith. 

Hotel, Upper Berkeley Street and Montagu 
Street, Marylebone; Hannen & Markham, 
architects, 7, Victoria Street, S.W.1. 

Flats (27), and houses (11), at Clarence 
Avenue, Clapham, S.W.4; R. H. Jerman, town 
clerk, Municipal Buildings, Wandsworth, 
S.W.18. 

Long Eaton.—Houses and bungalows (174) 
at Draycott Road, Sawley; Francis Turner, 
U.D.C. surveyor, Town Hall. 

Manchester.—Six standard factories in 
Roundthorn area; L. C. Howitt, city architect, 
Town Hall. 

Middlesbrough.—College of art; J. G. 
Poulson, architect, 171, Albert Road. 

Houses (122) on the Pallister Park estate; 
J. A. Kenyon, borough engineer. 

Morpeth.—Houses (87) at Pegswood; J. R. 
Miles, R.D.C. surveyor, Dacre Street. 

Norfolk.—Secondary modern schools at 
Acle, Long Stratton and Poringland; chief 
education officer, Stracey Road, Norwich. 

Peterlee—Houses (49) at Acre Rigg for 
Peterlee Development Corporation, Shotton 
Hall, Castle Eden; W. J. Scott, chief architect. 

Pontefract.—Flats and maisonnettes (100), 
at Horsefair (£202,000), for T.C.; W. Horner 
& Son (Contractors), Ltd., Northgate, Ponte- 
fract. 

Poole.—Factory, offices and messroom, 
Fancy Road; Trinidad & Lake Asphalte Co., 
Ltd., Ringwood Road, Parkstone. 

Rochdale.—St. Peter’s C.E. Junior School; 
Greenfell, Baines & Hargreaves, architects, 
Walk Chambers, Yorkshire Street. 

Rothbury.—R.C. church; E. A. Gunning, 

_ 18, Eldon Square, Newcastle-on-Tyne. 

Rush Green (Essex).—College of Further 
Education on site at Dagenham Road; 
H. Conolly, county architect, County Hall, 
Chelmsford. 

St. Helens.—Headquarters fire station, Parr 
Stocks Road (£100,000), for Fire Services 
Committee; M. Ward, borough engineer, 
Town Hall. 

Shildon.—Houses (60); U.D.C. surveyor. 

South Shields.—Houses (93); borough 
engineer. 

Whiteleas Junior Mixed School; J. Smeds, 
architect, 56a, Camden Street. 

Southend-on-Sea.—Houses (195), on Blyth 
Avenue site, Shoeburyness; borough architect, 
30, Alexandra Street. 

Swansea.—Hospital for 512 beds; Welsh 
Regional Hospital Board, 5-7, Museum Place, 

ardiff. 

Warkworth.—Old people’s home (£30,000); 
county architect, County Hall, Newcastle-on- 
Tyne. 

Watford.—Factory on the Holywell estate; 
Farleigh Press, Ltd., printers, Beechwood 
Works, Beechwood Rise, Watford. 

Wednesfield.—Dwellings (100), Ashmore 
Park estate; Lewis Bros., Ltd., builders, 
Blackhalve Lane. 

West Bridgford. — Depot and offices 
(£54,000) for River Trent Catchment Board; 
engineer, Derby Road, Nottingham. 

West Hartlepool.—Houses (150), at Owton 
Manor; A. G. Sinclair, borough architect. 

Shops (8) at Owton Manor for the T.C.; 
Taylor and Evans, Ltd., builders, Elwick 
Road. 

Wolverhampton.—Extensions to Town 
Hall, including alterations to existing offices, 
and new four-storey building; A. G. Dawtry, 
town clerk. 
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NEXT WEEK’S EVENTS 


Organisers of electrical functions are advised to make use of the “ Electrical 
Review ” clearing house. Room 221, Dorset House, Stamford Street, London, S.E.1, 
to ascertain that proposed dates do not clash with others already arranged. 


Monday, 3rd September 


BIRMINGHAM.—Imperial Hotel, Temple 
Street, 7.30 p.m. Incorporated Plant Engi- 


neers, Birmingham Branch. ‘“ Fan Engineer- 
in ” 


ILForD.—Angel Hotel, 7.30 p.m. A.S.E.E. 
North East London Branch. “ The Work of 
the Association,” by H. E. J. Butler. 

LEEps. — E.L.M.A. Bureau, 7.30 p.m. 
A.S.E.E. Leeds Branch. “ Fire Prevention,” 
by R. French. 

SHEFFIELD.—Royal Victoria Station Hotel, 
7.30 p.m. A.S.E.E. Sheffield Branch. Chair- 
man’s address, followed by discussion. 


Monday, 3rd September, to Sunday, 
gth September 


FARNBOROUGH.—Society of British Aircraft 
Constructors. Flying display and exhibition. 


Tuesday, 4th September 


BIRMINGHAM.—James Watt Memorial Insti- 
tute, 6.30 p.m. Institute of Metal Finishing, 
Midland Branch. Chairman’s address, by 
F. Wild: 

Coventry.—Craven Arms, High Street, 
7.1§ p.m. Institution of Production Engi- 
neers, Midlands Region, Coventry Graduates’ 
Section. “ Douglas D. Davis Award.” 

EpDINBURGH.—25, Charlotte Square, 7 p.m. 
Incorporated Plant Engineers, Edinburgh 
Branch. Members’ evening. 

Lonpon.—Royal Society of Arts, John 
Adam Street, W.C.2, 7 p.m. _ Incorporated 
Plant Engineers, London Branch. ‘“ The 
Maintenance of Lancashire and Economic 
Boilers,” by J. H. Williams. 


Wednesday, 5th September 


GLasGow.—39, Elmbank Crescent, 8 p.m. 
A.S.E.E. Glasgow Branch. Film. 

HARRINGAY.—Queen’s Head, 677, Green 
Lanes, 7.45 p.m. A.S.E.E. North London 
Branch. “Electricity in Cable Making,” by 
G. H. Clowes. 


TRADE MARK 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 8th 
September :— 

TRANSITRON. No. 746,399. Class 9. 
Diodes, transistors and electric current recti- 
fiers—Transitron Electronic Corporation, 
Melrose, Mass., U.S.A. Address for service, 
c/o Marks & Clerk, 57 & 58, Lincoln’s Inn 
Fields, London, W.C.2. 


TITANIA. No. 747,804. Class 9. Galvanic 
cells, electric batteries, electricity conductors, 
flashlight signalling apparatus and cigarette 
lighters (electric).—Petrix Union G.m.b.H., 
Ellwangen, Jagst, Germany. Address for 
service, c/o Edward Evans & Co., 14-18, 
High Holborn, London, W.C.1. 

AGA. No. 749,075. Class 9. Electrical 
apparatus and instruments; radio and tele- 
vision apparatus; sound transmitting, record- 
ing and reproducing apparatus; optical 
apparatus and instruments; electric arc weld- 
ing apparatus and electric welding electrodes, 
and parts but not including flash lamps for 
photographic purposes and _ photographic 
dark room lamps.—Svenska Aktiebolaget 
Gasaccumulator, Lidingo, near Stockholm, 
Sweden. Address for service, c/o Urquhart- 
Dykes & Lord, Maxwell House, 11 Arundel 
Street, Strand, London, W.C.2. 


CrESET. No. 751,980. Class 9. Electri- 
cal apparatus and instruments; and television 
apparatus, radio-gramophones, radio appara- 
tus, apparatus for recording and reproducing 
sound, and parts; but not including coin-freed 
machines for playing games or any goods of 
the same description as these excluded goods. 
—Continental Radio & Electronics, Ltd., 3, 
Farringdon Road, London, E.C.1. 


LEICESTER.—Bell Hotel, 6.30 p.m. Incor- 
porated Plant Engineers, Leicester Bran-h, 
“Planned Maintenance,” by A. F, R, 
Stedman. 

MaANCHESTER.—Engineers’ Club, Albert 
Square, 7.30 p.m. A.S.E.E. Manchesier 
Branch. ‘“ Management in Industry.” 

PRESTON.—R.A.F.A. Club, East View, 
7.30 p.m. A.S.E.E. Preston Branch. “ Elec- 
trical Accessories,” by E. Gouch. 

York.—A.S.E.E. York Branch. 
G.P.O. York Telephone Exchange. 


Wednesday, 5th September, to 
Saturday, 15th September 
LEICESTER.—Granby Halls. Home Lile 

Exhibition. 

Thursday, 6th September 
Croypon.—Half Moon Hotel, 

A.S.E.E. South London Branch, 

lecturettes. 
MANCHESTER.—Engineers’ Club, 7.30 p.m. 

Institute of Metal Finishing, N.W. Branch. 

Address by the president, R. A. F. Hammond. 


Thursday, 6th September, to Sunday, 
9th September 
NORTHERN IRELAND.—Institution of Elec- 
trical Engineers. Supply Section visit. 


Thursday, 6th September, to Friday, 
21st September 


Lonpon.—Olympia. International Handi- 
crafts, Homecrafts and Hobbies Exhibition. 
Friday, 7th September 


LIVERPOOL.—9, The Tempie, 24, Dale 
Street, 7.30 p.m. A.S.E.E. Liverpool Branch. 
Chairman’s address, by F. T. Bartho. 


Saturday, 8th September 


Hampton.—A.S.E.E. South West London 
Branch. Morning visit to the Metropolitan 
Water Board Pumping Station. 


Visit to 


8 p.m. 
Branch 


APPLICATIONS 


ETERNA (design). No. B752,540. Class o. 
Electric and electronic apparatus and instru- 
ments; insulated electric wire, electric cables, 
conduit material; luminous advertising signs, 
and parts; apparatus and instruments for 
recording, indicating, measuring and auto- 
matically controlling speed, gradient, physical 
forces, temperature and light, and parts; fire 
indicating instruments, fire alarms; and 
shields for personal use by welders for pro- 
tection against accident or injury.—Ensel Elec- 
tric Co., Ltd., 218-219, Upper Street, 
London, N.1. 


BOOKS RECOMMENDED BY 


ELECTRICAL REVIEW 


ABACS OR NOMOGRAMS 
A. Giet. Translated and revised by J. W. | 
Head, M.A.(Cantab.) and H. D. Phippen, | 
M.A.(Edin.), B.Sc.(Lond.) { 
5s net. By post 35s 10d | 


COST ACCOUNTING AND THE ENGINEER 


Kenneth B. Mitchell, A.C.W.A., Aff.1.W.M. 
10s 6d net. By post IIs 2d 


MATERIAL HANDLING IN WORKS STORES 


Second Edition. 
L. J. Hoefkens 18s net. By post 18s IId 


PRODUCTION ENGINEERING: 
Practical Methods of Production Planning and 
Control 
J. S. Murphy, A.LLA. 
12s 6d net. By post 13s 3d | 


Obtainable at all bookstalls or direct from: 


The Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 
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